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Track V 

Telecommunications and Networldng Issues 



Coordinator: 
Ken Blythe 

The Pennsylvania State University 

The user community on campuses today is demanding information re- 
sources to be delivered to the desktop. Data will be stored on mainframes, 
and MIPS will be on the micro. Electronic connectivity is through the 
network. Presentations in this track focused on such subjects as network 
management and control; integration of voice, data, video, and image com- 
munications; dealing with a multi-vendor en vironment; making the 'Vight'* 
choice when faced with multimillion-dollar costs, budget limitations, and rapidly changing 
technology; strategic planning and appropriate organization for telecommunications; the 
TCP/IP debate and development of OSI standards; micro-mainframe connectivity; accessing 
external resources (e.g., commercial data bases and supe- computing); distributed data bases; 
and models combining academic and administrative data networks. 
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NETWORKING OfflO COLLEGES 
IN SUPPORT OF 
STATEWIDE ECONOMIC AND HUMAN RESOURCE 
DEVELOPMENT STRATEGIES 

Richard C. Decker 
Paul E. Shumaker 
Kathleen M. Faust 
T. r. Deggendorf 
Cuyahoga Community College 
Cleveland 
Ohio 



In response to the Governor of Ohio's economic and human resource 
development strategies, The Ohio Board of Regents created 
EnterpriseOhio, a statewide network of public two-year colleges 
(conununity colleges, technical colleges and university regional campuses), 
to provide training services to local business and industry. 

A rapid, comprehensive and flexible communication system was needed to 
link the colleges. The Ohio Network for Information Exchange (ONet) was 
developed by Cuyahoga Community College in cooperation with Systems 
& Computer Technology Corporation. Based at Cuyahoga Community 
College, ONet is a specially designed educational computer network whose 
electronic ^^-arehouse of information and educational services assists Ohio 
colleges in providing customized training to meet high technology needs of 
business and industiy. 
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INTRODUCTION 

The Ohio Network for Information Exchange (ONet) is a state-of-the-art 
communications network for higher educatbn institutions in the state of Ohio. ONet 
currently provides a variety of communications network services including electronic 
mail, bulletin boards and databases to more than sixty colleges and imiversities. 
ONet was initially proposed, funded and implemented to meet a state-wide need for 
electronic information sharing. 

In response *n a changing state, national and international economy, and the 
Governor of Ohio's request for support of statewide economic and human resource 
development strategies, the Ohio Board of Regents challenged Ohio's two-year 
colleges and universities to take a proactive role in their communities' economic 
development efforts. 

EnterpriseOhio, a statewide network of public two-year colleges (community colleges, 
technical colleges, and university regional campuses), was created by the Ohio Board 
of Regents to assist in sharing the best resources available for providing job training 
and retraining services to business and industry. A rapid, comprehensive and flexible 
communication s>stem was needed to make this sharing possible. The Ohio Network 
for Information Exchange was developed to provide that electronic network. 



BACKGROUND 

Electronic commvnications for Ohio's two-year college presidents dates back to 1984, 
when Cuyahoga Commimity College, in cooperation with the Ohio Technical and 
Community College Association (OTCCA) established the OTCCA E-MaU Network. 
This early network was limited to sending and receiving short messages and served 
only the 23 presidents and the Executive Director of OTCCA. 

In 1986, The Ohio Manufacturing Training Group (OMTG), a consortium of six 
Ohio colleges, recognized the need for the acquisition, development, dissemination 
and utilization of information to support the state's business and industry training 
needs. 

The OMTG submitted a proposal to the Ohio Board of Regents to develop an 
enhanced comprehensive state-v^dde electronic information exchange network to: (1) 
facilitate sharing of information from projects developed among other groups of 
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colleges within the two-year coUege system, (2) support information exchange 
requirements among the consortia group and all two-year campuses, and (3) create 
more effective information networking between the two-year college system and 
other organizational and institutional offices and databases in the State* 



IMPLEMENTAnON 

Following the approval of funding by the Ohio Board of Regents on September 12, 
1986, the ONet Steering and Planning Committees were appointed and held their 
first meetings in October of that year. At these meetings, an organizational structure 
was confirmed, a project coordinator/manager was appointed and project goals and 
objectives were approved. 

ONe* was tested on a pilot basis beginning in November 1986, at which time the 
Planning Committee and other "pioneers" assisted in testing the communications 
software and provided direction in the design of the network and its components. 
The electronic mail component and a demonstration buUetin board were Available for 
pilot testing at that time while a prototype database facility was being developed. 

By March, 1987, training sessions were scheduled throughout the state with over 100 
persons attending. ONet became operational March 30, 1987 when the 24 users of 
the OTCCA E-Mail Network were transferred to the Ohio Network for Information 
Exchange. From that initial small group of users, ONet has grown to over 550 
registered users in over 60 coUeges, universities and agencies. 

ONet is not just another electronic mail system, but a specially designed educational 
network whose electronic warehouse of information and educational services greatly 
assists Ohic s two-year and four-year coUeges in providing credit and non-credit, 
customized training to meet local and state high technology needs of business and 
industry. 

ONet was developed as a statewide initiative to serve primarily the two year coUeges 
in Ohio. Today, it has been expanded to serve all public institutions of higher 
education and is being offered to private two {jid four-year non-profit educational 
institutions with plans to make it available to secondary schools in the future. 

Partnerships 

ONet was supported by, not onty Cuyahoga Community CoUege (CCC) as the lead 
institution and home for the mainframe computer, but also by three private 
companies; Ohio BeU Communications, IBM and Systems & Computer Technology 
Corporation (SCT). Ohio BeU and IBM provided support in the first year of 
development. As a result of a partnership aheacty in place between CCC and SCT 
to manage CCCs computing facilities, this public/private partnership was extended 
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through the creation of the National Center for Advancement in Education through 
Technology (NCAET). The purpose of NCAET is to advance excellence in 
education through the use of technology and to assist in the development and 
application of technology at CCC and other educational institutions. One of 
NCAETs major goals is the development and operation of electronic information 
exchange networks. 

As CCC entered into the consortium to propose ONet, SCT, as part of its contractual 
responsibility with CCC, contributed extensive efforts in support of the initial 
development of ONet. Through the NCAET partnership, CCC assumed 
responsibility for all network communications, logistics and management as well as 
agreed to provide the necessary mainframe equipment and support. SCT agreed to 
provide the operational, maintenance and development staff and to assist in 
marketing ONet outside the state of Ohio. 

Governance 

Governance of the Ohio Network for Information Exchange was defined in the 
original proposal to the Ohio Board of Regents. Policy and planning directions are 
still provided by two committees originaUy proposed - the ONet Steering and ONet 
Planning Conmuttees respectively. 

The ONet Steering Committee serves as the policy body for the project: establishing 
priorities, assuilng short and long term goals and objectives of the project are 
accomplished and reviewing and approving proposed project budgets. 

In August 1987, the Steering Conmiittee changed the name and focus of the group 
to more accurately reflect the interests of the members and to expand the 
membership to include three additional institutions who were involved in 
manufacturing training activities. The new committee combined the Ohio 
Manufacturing Training Group with the ONet Steering Conunittee; thus broadening 
the scope of the committee to permit invoh^ement in other statewide initiatives, with 
ONet serving as the communications link for these projects. 

The ONet Planning Committee is responsible for network development and 
implementation planning and schedules and makes recommendations to the ONet 
Steering Committee for final consideration. 

The ChanceUor of the Ohio Board of Regents appointed the EnterpriseOhio 
Executive Committee to serve as an advisory group to the ChanceUor. This 
conmiittee reviews aU requests for funding from the Productivity Improvement 
Challenge Program grants which funds special statewide projects such as ONet, Train- 
the-Trainer and the Ohio Resource Exchange. The EnterpriseOhio Executive 
Committee provides overall coordination of these statewide projects and combined 
efforts of the colleges to meet business and industry training needs. 
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ON-UNE SERVICES 

ONet users access the network \vitli a personal computer, a modem and specially 
developed communications software which supports auto-dialing the network toll free 
telephone number and automatically logging on to the network. Once on-line, the 
user may access all available services from menus. The user can also transfer ASCII 
or binary files, making it possible to send virtually any type of file, (including 
spreadsheets and executable files) to other users throughout the network. 

The services provided by ONet reinforce the colleges' partnerships with the state and 
the private sector in supporting and advancing the economic and human resource 
goals of the State of Ohio. 

The most important function of ONet is to provide access to a "storehouse of 
information" through the database and buUetin board components. 

Database Component 

The database component permits the storage of, and access to, databases developed 
and maintained by ONet user groups. The database component permits users to 
search the data in an easy and efficient manner by searching any identified field for 
a paiticular word, partial word, or group of words to retrieve desired information. 
Developed specificalty for ONet, and employing a similar search process for all 
database access, the database facility is a generic system which can be customized 
for any database to be stored on the network computers. 

ONet not onty provides access to databases stored on the computers at Cuyahoga 
Community College, but will eventually permit linking with databases stored on other 
computer systems via gateways. The foUowing is a list of databases currently 
available on ONet. 

Institution/Agency Directory lists key staff from over 60 different institutions and 
agencies. 

Training and Services Inventory provides a comprehensive listing of credit and 
non-credit tra^'ning courses and services, designed and developed to meet thw 
needs of business and industry. 

User ID Directory lists the names, titles, addresses and phone numbers of over 
550 users who have access to ONet. 

Development of additional databases under consideration includes: 

o Access/Retention database 

o OBOR Taxonomy of colleges, programs and courses 
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o Grants database 

o Calendar of Events database 

o Others as defined. 

In addition to the database services on ONet, another major source of information 
is provided by the bulletin board component. 

Bulletin Board Component 

ONet supports bulletin boards to deliver general bulletins or messages to aU network 
users, or selected infoimation to "special interest groups" (SIG) by offering each SIG 
its own dedicated bulletin board which can be accessed only by its members. 

The bulletin board component currently consists of seven (7) public bulletin boards 
and several private bulletin boards for SIGs. The ONet bulletin boards are designed 
as electronic 3x5 card postings, limited to ten lines of copy but with the ability to 
attach a text file of any length for more detailed information on the specific topic. 
The text files can be read and printed on-line or download to the users 
microcomputer. At the time an item is posted on a bulletin board, the user is 
prompted for an expiration date which will automatically delete the message and 
accompanying text file on the specific date. 

The existing public bulletin boards include: 

Ohio Network News Bulletin Board - Announces new ONet services, databases, 
and facilities, as well as helpful hints on how to use the network's many features. 

EnterpriseOhio Bulletin Board • Provides messages about the activities of 
EnterpriseOhio, OBOR and associated projects. 

Calendar of Events Bulletin Board - lists meetings, seminars, and conferences 
throughout the state. 

General Information Bulletin Board - Contains general items of interest, reqrests 
for information, want ads, etc., which do not apply to any of the other buUetin 
boards. 

Awards/Grants Bulletin Board - Lists announcements and sources for available 
funding for educational projects. 

Access/Retention Bulletin Board - Offers current information regarding successful 
access/retention programs already in place at other institutions as well as 
information on establishing new programs. 
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Help Wanted - Includes infonnation on positions available, positions sought and 
requests for adjunct faculty and staff for special projects. 

Electronic Mail Component 

ONet offers the standard electronic mail functions of sending and receiving messages. 
It also offers many expanded mail related services such as; permitting the user to file 
messages received, generating and automatically storing copies of all messages sent, 
forwarding messages to other users, replying immediately to messages, editing 
messages and returning them to the sender, printing messages at the local office 
printer, sending carbon copies to other users and requesting an automatic 
acknowledgement when the message is read There is even an on-line speU checker 
and thesaurus available. 

Users can send messages, documents, and files which vaiy in length from a few words 
to a muhi-page document. These documents can be composed while on-line with 
ONet, or can be prepared on a microcomputer using stand-alone word-processing, 
database or spreadsheet software packages. The documents can then be transferred 
to the host computer and sent directly to identified user(s) or included in an 
electronic message. 

The user has the ability to send messages or prepared documents to one or more 
ONet users simultaneously, as weU the ability to create and maintain distribution lists 
to send messages, documents and files to groups of users, such as. committee 
members or project team members. Distribution lists can be created and maintained 
by one user and easily shared with other members of the distribution list for their 
use. 



OPERATING ENVIRONMENT 

The host hardware environment consists of an IBM 4381, Model Group 2 computer 
system, associated disk and tape drives, an IBM ''171 protocol converter and several 
other types of communications controllers. 

The host software environment consists of the VP/SP5 operating system, under which 
PROFS 2.2.3 and SQL operate. The PROFS menus and screens were customized 
to provide consistent response from aU function keys and more readable screen 
displays. All menus rely on PROFS kernels which are caUed by the menu system. 
All databases and bulletin boards rely on SQL as the information storage and 
retrieval system and were designed to compliment the customized PROFS displays. 

ONet is accessed throu-jh the use of a speciaUy developed communications software 
package developed by ONet with full on-site support fi-om Systems & Computer 
Technology Corporation staff. This special communications software permits the 
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users to access ONet by pressing a single key which dials the telephone number and 
automatically logs the user onto the network. Users need only enter their private 
password to gain final access to ONet. Once logged-on to ONet, users have the use 
of full screen editing and menus for ease of operation and selection of the many 
functions available. ONet is accessible 24 hours a day, seven days a week. 

The communications environment consists ot phone service provided by two vendors. 
Four local dial-up lines are provided by Ohio Bell. Six toll free lines, for use within 
the state of Ohio, are provided by AT&T. A nationwide toll free number is also 
provided by AT&T. Error correcting modems capable of responding at 300, 1200 
and 2400 baud are attached to each line, and are connected to the IBM 7171. 

The end user hardware environment may consist of any IBM PC, IBM AT, IBM 
PS/2, any compatible MS DOS computer or any Apple Macintosh computer. A 
Hayes conmiand set compatible modem is required. A compatible printer attached 
to the microcomputer is also supported. 



SUPPORT SERVICES 

To effectively and efficiently use a computer network requires a certain level of 
understanding and skill. Special training classes are offered periodically to help 
develop the needed understanding of the network and to assist users in developing 
the necessary skill level. This service is an important part of the overall ONet 
philosophy to enhance the users' ability to effectively employ the services of the 
network in the most efficient maimer. 

Assistance is also available on an ongoing basis. If users experience a problem, they 
may call HELPDESK at (216) 241-6567, Monday through Friday, from 8:30 am to 
5:00 pm. If the issue is not urgent, users may send an ONet message to HELPDESK 
anytime, 24 hours a day, seven days a week. HELPDESK will respond to the query, 
either via ONet or, if necessary, by telephone. In addition to HELPDESK, each 
institution has appointed an ONet Liaison to assist local users with problems, 
supervise the maintenance of institutional information in the databases and coordinate 
activities with the ONet staff. 

ONet Cormection is a monthly publication distributed to ONet users as a regular 
source of ideas on new and existing network capabilities and suggestions on how to 
better use the available services. In addition, EnterpriseOhio News^ a quarterly 
publication, was created to inform potential users of the availability of the Ohio 
Network for Information Exchange and to share information from the Ohio Board 
of Regents, EnterpriseOhio Executive Committee and supported projects and 
activities. 
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A copy of the ONet communications software is g^en to each new user along with 
the comprehensive QuickStart instructions which explains the setup and use of the 
communications software. 

A set of 16 Quick Reference Guides, outlining the major functions of ONet and 
how to perform them, is also provided to every user of the network. 



FINANCIAL SUPPORT 

ONet's initial development was started through a grant of $100,000 f om the OBOR. 
This represented less than a third of the first nine months' development costs. The 
remainder of the costs were contributed by CCX: and the three companies noted 
earlier. Since that initial grant, OBOR/EnterpriseOhio has provided additional 
funding in the amount of $285,000 to help launch ONet during the critical 
development years while the network builds a strong bases of active users. It is 
projected ONet will become self-supporting by 1992. 

Institutions have made a commitment to use ONet and support the network through 
assessment of users fees based on connect time. Currently, Ohio users are charged 
at the rate of $20 per hour ($0.33 per minute). ONet, in cooperation with CCC's 
Accounts Receivable department developed a billing, invoicing and tracking system 
to provide accurate records on revenue generated. Institutions are invoiced monthly; 
each invoice details the active user IDs and connect time for the month. 

Currently, there is no installation fee for new users, however, consideration is being 
given to implementing a new user fee and/or some form of a minimum monthly fee. 



FUTURE DIRECTIONS 

ONet is a dynamic system which will continue to grow, not only in the number of 
users, but also in the available services to meet the changing needs of the user 
groups. 

In addition to the already available fimctions, ONet is planning for future services 
which will have an even greater impact on the operation of individual institutions. 
Some added services which are imder consideration include: 

o Gateways to other networks 

o Electronic Computer Conferencing 

o Electronic Sur/sy Services 

o Articulation Agreement Support 

o Electronic Exchange of Student Information 
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Although ONet was developed to serve institutions in Ohio, through the NCAET 
partnership, similar network services are being offered to other states to develop 
independent state networks like ONet with the capability of linking the states into a 
regional and eventually national network. 

BENEFITS 

Some of the benefits gained from actively using ONet include: 

o Locating available training resources for business and industry to meet 
training and employment needs. 

o Assisting colleges in their efforts to improve the economic development 
climate o^ their region. 

o Improving communications and supporting information exchange among 
participating institutions. 

o Sharing of valuable resources among institutions and omitting dupli ation of 
effort. 

o Creating important linkages with colleagues throughout the state through 
continued use of ONet. 

o Sharing information and participating in the development of new applications 
to meet changing needs. 

o Providing a cost effective and time saving communications tool to: 

- CommunicLte with persons without participating in "phone tag". 
Access information at the time it is needed. 

- Send and receive messages at any time. (The system is available 24 hours 
a day, seven days a week.) 

- Access electronic mail, bulletin boards and database information services 
at the approximate cost of a regular state-wide long distance phone call, 
but with the potential for more immediate response, timely information, 
and added services. 

Electronical^ transfer a multi-page document to another user or group 
of users, immediately, at a fraction of the cost of sending a similar 
document via Federal Express or U.S. Expr'^ss Mail and with greater ease 
and speed and lower cost than sending the same multi-page document 
to several users through facsimile copy. 

IS 
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Reaching the Pl omised LAN 



John Bates/Gerry Leclerc 
McGIII University 

i\/lontreai 
Quebec, Canada 



McQN University's Management Systems group recently Installed PS/2s and a 

NoveN/ArcNeC Lx)cal Area Netvrark. This paper describes ^ 

staNadon history, and discusses the prolilems and successes of the Installation, Including 

the uses made of the l^, and the features most liked ai^ most dWIked of the LAN and 
thePS28. 
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Background to McGill 

McGH b Canada's okteU chartered imlver \f, founded in 1 821 by a bequest from James McGII, a wealthy 
Scottish Canadian fur trader. We have been living off bequests ever since. 

McQM is an English language Institution in the heart of vi^ is n^ Montrealis 
primarily French spealdng, and our province of Quebec even more so. This provides one of our greatest 
attractions to out of to^t) students - the abllty to foreign" and practiM 
studying In English. It is also one of our greatest problems, since most of our funding comes frem 
same French speaking provincial government 

We are public .n the sense that our finling is mainly provincial, private li ^subject to some overall 
approvals from Quebec vvemalce our own rules and spend our money thti We are 

therefore something of a blend between your private and state universities. 

We are medium to large, wkh a day student headcount of 22,000 (19,000 fte's), and an evening heedcount 
of another 8,000. Despite giving almost aH of our courses In English, 26% of our students are French 
mother tongue. 

Academically our major strengths are our professional facUtt^ 

Engineering, and our strong research trade record In al areas. We receive more competitively awarded 
research grant dollars per full time academic than any other university In Canada. 

OrganisatkKially, our strength is in our dacentrallsalioa We have a long tradition of facOKy power arxl 
*1xMom up** decision making. The nrxm perceptive wlirnrnedlately recognise that potential 
also be a major weakness, and certainly makes provMIng campus-wMe appllcatk)ns and campus wMe 
standards an interesting cnallenge. 

Theother, oveiwhelrningwtMikness, is our financial positkm. Our defictt 

budc^ed for $1 2 mMton (US) - it is now expected to be around $6 mllkxi due to an hnproved provincial 
gram OurcunujiatlvedeficltwMbeoftheorderof$50rnMk)n(US)att^ 

This Sony financial pkmire conries after yeare of belt tlgMenln^ 

and is attribrutaUe to signVteant, kxig tenn, and self admitted government underfunding of us relative to 

the other large Quebec universities, and to a provkKM pdtoy whM 

levels. A Canadian studem at McQH pays $450 (US) for tultton per year, evw 

Background to Management Systeme 

Managernent Sysiims is a faMy typical adnrMstratlve syst 

operatkm people who do batch data entry, batch updtf^ line spjpportto our 

administrative networtc users. We share the unlve>^s3090-l80E (vector) with researchere (a gr^ 
load since rs largely free tkne), studerls (a dedining k)ad sh)^ 
malnfrarnes). and cornmerck^'^ustoinere (also declining). Our k)ad is naturclly growing. 

We mn MVS/XA, IMS as our main database, TSO/ISPF for development, COBOL, Mart( IV and V, and have 
just InstaBdd Adabas, Natural and other Software A3 products. 

Organlsatk)nany we report to the same vice principal as the Computing Centren'elecommunk:atk>ns group. 
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BU our peper today it to do wkh how and w% we Implamented a Lo(»l Area 
devalopmem and moet of our operadone staff . 

ObJectlvM of the LAN 

Al of our developera and mo62 of our operations people have had termirwis for several Since 1982 
\w had gradually added a Wudgeol various PCs, XT8.ATS and donas, as we shall discuss later. Whenthe 
story opens then we had a mix of ancient tenninals and disparate PCs. 

One of my goals in proposing the LAN was therefore to simpIVy this mUedenvironme^ Anotf^r.and 
perhaps the moat Important, was to turn my development staff on to PC posslbllties. Some were already 
PC enthusiasts -most wars not Most had Ikde concept of what PCs could do -and were doing in the right 
hands -for administrative compitfng. I wanted to posMon my staff ao that they both understood desi(top 
comp(^ and could service the growing demands for PC appllcatens support 

Simlariy I wanted to buld our experience vvilh LANs, so that we could iietter support tte 
administrators. 

And raturaliy I wanted to do ail this and at the same tinie im- prove our productivity in the de^^ 
amd operational areas. 

And linaNy I warted to regain the initiative we used to have, Le. to catch up with or (gulp) surpass o^^ 
power users In the field who were doing great things with PC/I>N technology. 

Configuration 

The configuration that we selected for our MIS departniem LAN consisted of industry standard sof^ 
and hardware, which our Computing Centre had on Its approved list of Car (ipus proJucts. For our Nen«^ 
operating system we chose NoveH Advanced NetWare 286. We are cun«ntly using version 2.12 revision 
B. 

The woritstations and servere were provided through our Computer Centre Store, and NetWare vvas 
"gen'ed" (InstaUed) on our servere by the technical staff of the Computing Centre. 

Our choice of wori(8tation was the IBM PS/2 Model 30 286 with 1 Megabyte of RAM and 1. 1.44 Megabyte 
dlsl(ette drive. We decided against hard dlsl(drivee. as we wanted everyone to store flies on the networi( 
disk. The reason for this was to reduce coets and service problems, and to ensure that flies were regulariy 
badcedup. Every station was equipped with a model 8513 VGA colour display and a mouse. Altogether 
there are about SO wortntations. 

Each wori(station is connected to the LAN using ARCnet InterfKe adapters supplied by Pure 
Canada. The cable plant consists of RQ62U coaxial cable. ARCnet usee a tree topology, with 
worlcslations attaching to branches of the tree using >MSlve hubr and the branches connecting to ^ 
toMTk using "active hubs". Our own operations group did al of the cable and hub installation. 

We decided to have 2 networt(flle servers. One Is the production machine and the other acts as a print 
server and backup machine for the flret For these, we selected Everex 386 PC's running at 20 Megahertz 
and equipped with 4 megabytes of RAM. We used 300 Megabyte CDC flxed disk drives for storage. Each 
flie server is protected against power falures and surges by unintenruptible power supplies (UPS) 
manutactured by American Power Converston Inc. For backup we are uakig a Legacy ISO megabyte tape 
drive. 
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Ourbadojpcycleooratetsordalyoopiwoftf a^xJtwo 
monthly tapM which itKematt. Weiy$ol(eepatapeoff-«to. 

Since each of our wortaiatiora 

1^ as a path to the mainframe wirh the addUon o^ 

in-houae by our Computing Centre staff celed ^4et3270. This would eliminate our need for two cable 
connections to each PC, and extra communications hardware/software such as IRMA. 

We also added a remote dial-in gateway server to our LAN using the Remote2 communication software 
from Crosstallc communications. 

TImetablo 

The UIUIS LAN grew out of experience with a smaler LAN set up 

Information Centre. This LAN was based on ARCnet and NelWkre. and connected 4 IBIM PCstoanlBM 
AT fie server. The Info Centre staff gained experience with the LAN, and I as manager of the Info Centre 
fe!t that this wouki be a good faclty for the eritireiMiS department Being a Iceen PC advocate, my boss 
the dinKXor of UhAS, becarne wirsd to our tiny network soon alter we had it fu^ 

In Novernber ee, I prepared a paper for our annual Managers Retreat proposing a LAN fw 
Managefiier«Sy8terns(exdudlng Data Entry whteh had the^ A 
dedskm was taken to go ahead with the proposal ifundkHicouM A month later we had the 

final specifkartk)ns and cost estknate for the network. Luckly, the funds were aikx^ated and work began. 

The first step was to expand the SKisting Into Centre LAN to a subset of the d^^ 

weH things wenL This woukl help us gaki experience on a smaler scale with the vagaries of equlpnr>ent 

acqulslttoa cable lnsta>atk)ns, software setup, train^ We sslected staff ranked as 

project managers and above as our plot group. They were el equipped wkhF^s (many of our other staff 

were not), and they were the easiest to work with because their cornfH^ 

and they had nnore PC experience than our analysts and prograrnrners who wor^ 

mainframe. 



We heM our first training course h December ee, and by January 69 had aboi^ 

theLAN. EverytNnj was wori(kig pretty weN, so In February we began to spread the LAN 

systems and operatk" -* staff. We deckled to acquire and instal PC's In groups of 10. to make It easier to 

setup the hardware and train staff. 

Around this tirne we upgraded our IBM AT sen/er to an Everex PC. Since rnore tha^ 
staff not yet networiced had PC's already, these were replaced with subetandaRy better PS/2 models. 
Others who had tennkials, were wori(k)g with PC's for the very first tirne. Thoee staff that had PC's were 
usbig their PCs as termkials with IRMA cards. We replaced the IRMA cards Into the new PC's. Thismeant 
that we had to mn two cables to each PC temporarily unti our gateway connectk)n (Net3270) was fully 
operattonil. ARCnet usee the same type of cable as a 3270. so thb made the job easier as we were well 
experienced with Inslalkig this Mnd of coax. 

By Apriieo we received our last kit of 10 PCs. and everything was runningi We puled several of our staff 
0fforthelRMAIInk.othemabifntfneandteetedNet3270. WegraduaKyincrsasedthetoadtotestthe 
peribnnanoeandreliablllyofthegatsway. We InatlutedweeMyrneetings between niyseW.iny backup 
from the systeme staff and our operattons people to discuss the ong^ 
theLAN. 
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Thwewertttlafmw Odds and snds missing or backoiderad (spare NlUc^ multi-user 
copies of softM«re).b(« by May thess had corns in. By June, the implementation was for sHIntsnte and 
purposes, oomplele. 

Over the sumnwriwe installed new modular «M)ricstation furniture In the de^ 

Qodssnd In allowing us to sasly relocate staff both during and after the move. At this time we cut over to 

NSI3270 fiiy. and osased using IRMA. 

Problems 

Although everything is now running vsry snK)othly O'm ama?!sd at how smootMy actualiyi), we di^ 
our share of problems getting everything right 

Sevecil Items shipped to us vrarsdefw^ or fUed soon after InstaNatloa Among these were 2 network 
interface units (adapter cards). 1 colour display. 1 PS/2 system unit, and 1 of the UPS's. 

Ws also encountered another >)tcha" when we discovered that about SO megabytes of our 3M 
drives wers unusabis after being formatted for NetWare. 

Since we had two aervere. we wanted both to be -onllner so we bridged them to each other. Thisanowsa 
workstation to acceeselthsr fie sen/er. This proved to be probiematte. as we somehow got the addresses 
of the servers mixed up. and oouklnl activate one of them. Not having gen'ed the operating system puts 
youatadlsadvantagsattlmeeitothisi 

Anothsr problem virtAsh sti haunts us today Is RAMCftAM. or the inaUfty to fit eve^^ 
msmoryatonce. We are shoehoming DOS. NetWare, the mouse driver. NetWare menus. Net3270. and 
Framswork ill Into 640K. This Isaves very iltile working storage, and somsdmee programs interfere with 
oneanolhar. We have reclaimed eome extra space by using the LANspace program, and by eliminating 
Netbk)sfiromNst3270. 

Cables ahraysssem to present headaches In any nstworidnstaRatton. We had are share of dIRteulties as 
welwith cables being unplugged indlscrimlnatsly. Once we finaRy got everyone trained in temiinating 
unuaedcablea. the problem went away, it's a good Idea to physk^My attach a cable temdinator to each 
cable, with a note esqilaining Its use at the and of every user accessible cablel 

Our asnm are attached to a muftH)uldlng Ibre opdc k)cal area nstwori( njn^ 
agatsw^f. We hKl several problsms with this connsction. but with the ProNet driver softvrare and vvlt^ 
noisa Our Computing Centre solved the noise problsms. but k took a k)t of work. The drivers stM do not 
always InMalizeoorrecily. The kmgtsrmsoiuUon to this problem Is to replaoe the ProNet with another 
mlworic. as our Computing Centre asqiands this backbone to cover most of the campus. 

Anothsr source of problems la attempting to change anything about the LAN during the day. Donldoltl 
Ll(e the mainframe, rs bsst to make changse outsUe of nonnia woridng hours. 

Wsenoourtsrwl several dilfkMMss getting our backup tapee to vraricrellab^^ Ourflratunlt.aQenoatape 
ay«em.neverworkedl00%orttietime. Fortunately k was planned to replaoe k from ttie beginning, and 
Is raplaoemsnt, a Legacy drive soon took over, ft also did not always worid Eventurty the problem was 
d«ernM to be owing to ttw fact that the PC ttiatk WW attached to had 512K of memory. Atlachedtoa 
04OK machine, ft has worked Una ever skioe. 
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Tiying to find a tecurt spot to house oir aervm 

flngors, has alto been dMciA RlgMnoMr they are kept in 

t ol e p h one¥Hrlngdosel3,whem te lep h one technic^ Weare 
planning to mow thsm into lodcable cat)lnets soon. 

Some of the software \w have ie only needed by a sin(^ user, M 

PCs (and software often requires a hard disk) we have installed the software on the server. With some 
packagee (e.g Harvard Qraphtee) the software does not wori^ 

Intheareaofhunmpeychotogy.wehkeonwdlltlctltywtienwesw^ Thisisa 
very nloe menu faclky* rnuch belter than the batch lie rnemis we had used at 
grown accustoined to the old menus, and took awhie to adjust to the new "li^ 

Recently we discovered thsl even though we have plenty of fm dM 

entriesT on the He server. This rnsans that we have used up li of the space to enter fie and directory 
namee on the NetWare volume. Apparently this cenorriy be changed (kK^raased) by regenerate 
operathigeystern.afbrmUabletaskiam<^tounders^ We are IMngwKh the problem fbr now by 
reaNocathig flea onto another spare volume Oucky we have that) and by carafii policing and fie 
mabtenanoe of the t)k)ated volume. The lesson here Is to alocateplerity of dkectory entries when y^ 
"gen" the disk voiumse. 9,000 entries rnay sound lice a big nurnber, but you'd be amazed at how qu^ 
network disks attract flesi 

Another fiaeoo we lived through related to printed output from the 1^ 
servers. NelWmhasanopttonthatalowsyoutoprMlMn^ 

person to vvhom the prMout belongs) and ssparalor sheets. Theee sheets have a usefUpurpoee,bia 
waste an incnKlfele amount of paper and toner, espedrty for the rnajor^ 
ortwopagee. We>^cornpromlsed by ornMkigtN banners, bUlee^^ People 
have ti> sort through printed output and ktonUfy theb* own |ob^ 

One dour worst |)roblems had to do with the Net3270 gateway. In the first couple of months the gateway 
hung, or went down occaskxialy, due to noise on the beckbonenetwori( linking us to the mainframe 
cornputerk)catedatoijr(k)inputingCenl^ This waa pretty serkxisbecauae most of our staff spend their 
time communkatting with the mabtfifame, and NeO^ The 
rnajor problem was flnaly rectlled by rerno^ the gateway from 

dedicated coax cable rumkHI to the Connputi^ Skice then we have had other 

troubles caused by Netbtoe, but theee have been cleared up as our (k)^^ to 
bypass Metbtos altogether. In the last three weeks we have had no downtbne at al. 

Results 

When the dust had settled, I sun^eyed al of the 1>N ussrs to see how they w^ 
aboutH 

IJaee* On a weighted average basis, 59% d the tkne the PCs are being used h 3^ emiiatton mode 
usk)gNet3270. This lend too surprising as about half d the users are prograrnnm^ 
contrdton/echeddere. 

30% d the tkne the PCs are behig used with PC levd packages, prindpalyFrarne^ 

processkia but dso kidudkig FoxBass/FoKPro, RBaes, Eai^ftow, 1 -2-3, Hanwd Qraphtea and a host d 

others. 

E Mai to other people vvkhki the department takes up 6% d the t^^ 
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FMtUTM- 1 asked wtMt people Meed mot: about the P$/2t. Bearing in mind that we had aM come from 

ether a monochrome 3270 Of a monochrome PCI. the mort liked feature was perh^ 

odour acraen. mentioned t)y 48%. fdtowed by the keyboaid (29%). (^eni speed (26%). and flexiblity 

(19%). Amongst the other beloved fMures. the oweral size, shape, colour and genera 
soverai memons. 



Top of the least-INced iMtures vrare the Inablity to hot-key betvveen sessions as easly 
the overal speed (16%). and nothing at t» (23%). 

I asked the same questkm for the LAN as opposed to the PCe. Top of the pope vvere E Mai at 42%. 8^ 
much easier on the LAN than with the prevk)us mainfifame verBk)n. and disk handiin^ 
disk server vastly belter than fighting dozens of lk)pples. Access to a wUe range of shared software was 
very cloee. at m. then traling behkKl came laser printing and usbig shared flee, both with 19%. 

Remarkably the highest most-dlsiiked feature for the LAN was "NotNng". with 16%. 

Conclusions 

The LAN and P82S have been very weR received. Naturally what people IHo best Is what's new - coiour, 
better keyboard, speed and the LAN. From the management perspective I am very pleased with the 
relative ease wkhwhteh the LAN went in. We profited by walMna then Joggina then njnnkig. lamaiso 
pleased with the attitude change on the part of the staff towards P(^ and thek acquWtkm of 
rnnaily. the Improvement k) intemal communk»tk)ns through E Mai ak)ne 
expensa 

I kMk IbnMtfd to buldkig on our e>q3eriencee so far by expandkig the support we provUe for 
oomputkia and by upgredkig some of our PS2S to take advantage of CASE and cooperative development 
of mahifirame applicatkm on the desktop. 

I am also gratffied that our traditk)nai users such as the Registrar are now knockkig on our door to ^ 
L^N. aiid at least one existkig smal LAN vvants to come on board ours to elkTikiate thek sup^ 
o/ertiead. 
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ABSTRACT 

Legislation for a National Research and Education Network (NREN) may 
soon be introduced in Congress. The NREN could create opportunities for 
miUor changes In the Idnd and content of information services delivered by 
academic libraries to the scholarijr community. Examples are on-demand ftill 
text deliveiy, self-generated interlibraiy loan, access to electronic libraiy 
catalogs which include article-level access points, access to non-bibliographic 
data files and new means of electronic scholarly communications. Libraries 
and libraiy organizations have important roles to play in the NREN, 
enhancing access to these and other information resources. 
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*We qpwt the wvolrtkwi la cwMkaHoat to cdcnd the pqmtr of oar bnJtts* Its ultlnate effect will be the 
trosfoTBatkMi asd ■aUlcatkNi of ail tedwiqaes for the nchaagr of ideas aad iafonaatloB, of coitare and 
Ifaraiag, It wlH ad fmtj geaerate acw imowled|e» bat will tapp^ the laeans for Its world-wide disscndaatioa 
aad absorpHoB.* 



DividSeraoO; IS91-I971 
Fi^sader aad Rnesideat, RCA 



World of RCA> 



Ubraiy Automation and Networidng 

Academic libraries nmst sdD purdiase^ process^ stem and lend boob and journals, but they must also acquire 
and access information in electronic f<mn. They must do all of these thiogs efficiently b additicm to providing 
access to the universe of informatioa not withm their walls. To quote Richard de Gennaro, Technology is 
making the resources ^lithin the libraiy availi^ beyond its waDs, and the resources beyond its walls available 
within the library*. (I) The wiy libraries man^^eth^ accomplishments is in great part related to u 
use of telecommunication networks. We w^ illustrate and ejqrfain vmt of the current library uses of 
telecommunication networks and lode at ways an eaqumded hi^speed network ^ch connects private and public 
sector, business and educational research endeavors will impact libraries. 

Processing 

Libraries use machine readable bibliographic descriptions to create (mline public access catalogs b addition to 
typed, handwritten, or manually produced catalog cards created {vior to the mid TQs. Twenty yean «gO| a 
library catalog department may have housed 20 or 30 catalogers describiog all the new books and journals 
acquired for the 13>rary. We stiD have aO those personal^ produced rcfords, but today the catalog defwtment 
ha^ far fewer staflt^ and those remaining search national bibhogrqdu records which match the new 

books and journals b hand. They may make minor changes m the records, but they acquire the text of the 
record over telecommunications Ibes, depositing them one by one into the local online catalog. 

Simibrly, libraries use telecommunication links to order new materials through library vendors or publishers. 
Electronic mail systems are widely used to speed orders to vendors. Sometimes the vendors are able to supply 
the matching cataloging records akmg with the books. 

When journal issues do not arrive on time, or if missing issues need to be ordered, electronic mail systems are 
used to claim them. Libraries also dial mto large senal vendor databases of journal holding information to 
determme issue availal^ky. 

In these and many other ways, libraries make eitensive use of triUiographic ot conunerdal dacabase searching 
over phone lines, and sometimes, dedicated high speed lines. The uze and scope of research library collections 
and the need to process them efficiently mandate the use of information technologies. 

National BlbUographies 

The large national bibliogra[Aic databases used for processing collections also serve other purposes. The two 
largest databases are O^C and RLIN. Current developments m the ways libraries and schohurs are itsing these 
national lnUiogrq>hic *utilkies' have major impacts on telecommunication netwcvks. 

The utilities were developed for library use, not bdividual use. They continue to be chiefly used for cataloging 
functions and for resource sharing. However, both (wgviizations have been moving toward providing individual 
access to their databjes. OCLC is about to launch new search software called EPIC, viMA will allow much 
more flexible subject scan hing of the 20 million recot ds contributed by the staffs of the 10,000 member libraries. 
Direct (not mediated by a librarian) patron use of the OCLC daubase will then be facilitated. Plans are not yet 

2 
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made, however, for mtemet access to OCLC, since OCLC is just now installing a new telecommunication 
network. Howewr, it is common for libraries using OCLC to oCfer public acce-. terminals m their Ubrary 
buddmgsj^and with HPIQ mdiyidual use of the massive database will be easier and Aore effective. The Research 
Ubrary Group (RIG) has already announced its plan to allow bdividual scholars affiliated with member 
umversities to smtA its database, RUN; and RLG has recently completed a pUot project called the Research 
A<^ Projert which wai. designed m part to identify needs for direct searcher access not mediated by UbrHans. 
Further, RLG has announced mtemet access to the many research and bibliographic files m RUN RLG is 
installmg its own dedicated high speed pathway, linking all the member campuses for materials processing and 
mformation transacUons. Two RLG hT)raries, University of Pennsylvania and New York UnivcrSJ are 
developmg gateways to move easily from the online catalog to RUN. 

Interlibnuy Lending and Document Deliveiy 

The largest research library cannot afford to own even a small percentage of aU published works, so it must be 
highly selective about building coUections to be housed locaUy. By joining organizations such as OCLC and 
RU3, hbranes have for many years used their bibUographic databases to locate copies of research materials 
which have not been purchased locally. This is possible because the utilities store information not only describing 
the Item itself, but listing aU Ubraries owning the item. A library using either system can electronically transmk 
a borrowing request to the holding Ubrary, or ^ queue of holding libraries. Very recently, mterUbraiy lending 
meMt that once the location of a needed item was found, and the electronic mail request was sent, the person 
needing the item waited for the U.S. mail to deUver the book or article. With recent advances m tdefacsimUe 
technology, high quahty, high resolution copies can be made available by scanning and sending via phone lines 
OCLC is even planning extraterrestrial Ubrary service with the Technical Library at NASA to beam information 
to astronauts. (2) Very recentfy, some Ubraries and Ubrary organizations are oqwrimenting with digital scanning 
and digital sending, using fiber technology and the internet or components of the internet. The RLG anticipates 
usu^ Its dedicated network at night for large volumes of fax transmissions so that rush interUbrary loan requests 
need not depend on the mail. RLG is also developing a document transmission workstation to speed both the 
document request and the document itself on their way between Ubraries and other Ubraries. and between 
Ubraries and scholars. (3) 

Although the RLG document transmission workstation is mtended to be a critical part of the Ubrary document 
delivery service rather than a multipurpose v/orkstation for scholarly use, the vision of a workstotion enabUng 
mformation to be received directly by the scholar is not a new one. "In 1945, Vannevar Bush urged scientists 
no longer dedicated to the war effort to turn their creativity to making knowledge more accessible. The device 
he pictured, which he caUed a "memex," was a desk which incorporated a numericalty controlled microfifan store, 
reader, and camera. The stored information would mdude both pubUshed works and personal records; several 
Items could be viewed simultaneously at high resolution....The computer had not yet emerged from the closed 
doors of the wartimr cryptography department, but Bush's vision of the scholar's workstation is still a eoal for 
the Ubrary of the future." (4) * 

Electronic Storage of Full Text 

Vannevar Bush looked toward miaotext for solutions rather than storage of text in digital form, but it is possible 
that the next step toward Bush's ideal scholar's workstation is about to be taken. Once the Ubrary scans or 
receives the document, and before it relays the document to the requestor's fax machine or computer, the Ubrary 
wiU store the document in analog or digital form, complete with illustrations, and Unk it to a bibUographic record 
for retrieval upon the next request There is present experimentation with digitization of photographic and other 
graphic data for storage on compact disk or videodisc Is this a form of pubUshing? What are the copyright 
ramifications? How much storage wiU Ubraries use? What involvement wiU hl)raries need with optical technology 
on site? How long should such documents be kept? Will pubUshers become Uie archive for Uieir pubUcations, 
instead of Ubraries? These and other pubUc poUcy issues have been cited by CUfford Lynch as areas of great 
mterest to Ubraries. (5) As scanning technology improves and standards evolve for document compression, die 
solutions tc these questions will be addressed in the near term. 
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library organizations such as CXXC and RLG are key to policy development on these and other related issues. 
At this time, both RLG and th^ American library Association, as well as many states which are establishing 
statewide fax networks, are developing interlending policies and protocols for new delivery methods. Clearly, 
these policies wiU affect telecommunication traffic loads, and will lead to the resolution of many copyright, fair 
use, telecommunication access and scholarly communication issues. 

Commercial Document Sources 

lliere is a link with the commercial document delivery sector. Competing with libraries as sources of documents 
are many nonprofit and for-profit electronic delivery systems. Among these are: 

I. ADONIS (Article Delivery Over Network Information Service) 

1 ARTENOS (Automated Retrieval of Text from Europe's Multinational Information Service) 

3. Scientific Delivery System 

4. EIDOS (Electronic Information Delivery Online System) 

5. APOLLO (Article Procurement with On-line Local Ordering) 

6. Transdoc 

7. Kno^^edge Warehouse 

8. Project Mercury 

9. ISFs Genuine Article Service 

10. The ERIC Document Reproduction Service 

II. Oiemical Abstracts Service 

12, University Microfilms International Document Service 



It is worth noting that these organizations and the fees they charge affect the librarys choices for the most 
effective way of obtaining needed information* This in turn wiU affect interlending operations and their cost 
effectiveness. If commercial document sources were on high speed networks alongside major research libraries 
or even publishers (a great many academic puUications are now owned by a handful of large corporations) some 
interesting developments might occur. At this time, it is generally less expensive for the end-borrower to use 
libraries, but only because academic libraries are willing to absorb costs of delivering documents not owned 
locally to their primary clientele. RLG is considering a pilot project with UMI to mdude this compan/s serials 
holdings in the RUN database so scholars will have easy access to the choice of using either UMI or interlibrary 
loan. 

Take a moment to dunk about ^at part of the scholarly communication marketplace will belong to academic 
libraries and what part will remain in tiie private sector, as well as new ways they may be intertwined. The 
datafile produced 1^ the scholar is the bans for research findings. The database itself will be 'published' by 
listing and describing it in library resource files in association with ICPSR - like consortia which archive and send 
copies. The published findings, possibly in electronic form, are indexed by the private sector, as always, burt the 
indexes are available on library catalogs. Procedings indexes and journal indexes are produced commercially. 
Libraries are likely to continue to enhance access to listings and delivery of documents, and may move toward 
distribution systems for not-very-profitable areas such as small scholarly markets, while the private sector will 
profit through activity in larger academic markets. 

Special Collections and Scanned Ima^^s 

The nature of available documents is changing, too, and in a way which might gready affect telecommunication 
traffic Di^tized text, especially text with graphics or other images, consumes a considerable amount of storage 
space and telecommunication time. There are several pilot projects experimenting with scanning images with 
the intent of making them available to remote researchers. The Liln'ary of Congress' American Memory Project 
is one example, and the National Agricultural Librar/s NAIN project is anodier. In the NAIN project, Uie 
National Agrioiltural Library (NAL) and the North Carolina State University (NCSU> libraries wiU establish 
a telecommunications link through the Internet which will enable NAL to transmit digitized page images of 
requested material to NCSU. This demonstration project will test the technical feasibility and administrative 
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s^ctocs necesMfy to captui*. transmit, uid receive machine-readable page images at remote sites, (c) A 
benefit to the sdidar u dear: special or rare coUecUons unavailable untU now for «inination without a site visit 
may be scanned, stored and retrieved from storage for transmission to local campus networks. 

Preservation 

Those who are concerned with the role of the library as the archive for preservation of information regardless 
of format are considermg questions about the role of the library in preserving electronic images, including 
questions about the potential of scanning and storage of information as a preservation n^ethod. The CommissioS 
on Preservation and Access has recenUy appointed a Technology Assessment Advisory Committee to address 

i^«lSff""\i 8°*" « o«Jy P'od"" a copy of a deferiorating item with relatively 

permanent Ufe and of comparable or even enhanced quaUty and definition, but to provide copies that can be 
electromca% stored, searched, dissemmated. and reproduced in suitable print form from remote locations in a 
manner that is both convement and cost-effective for the library and iu users. ...Over the next few years, the 
Committee expects to concentrate on such areas as electronic image capture or scanning, compression and 
enhancement, optical character recognition, storage devices, transmission networks, workstations, user interfaces 
searching algonthms and printing devices." (7) — . — , uu«itai^ 

Urion Catalogs 

In the p^ the library card catalog was usnally intended to provide an index to the material owned by that one 
hbrary. Some groups; of hbranes had cird catalogs caUed union catalogs because the catalog listed and described 
materia^ owned by niore than one hbrary. It is now common for libraries to join together in international, 
nabonal, rcgioajii and local networks to share the expenses of automating. The online catalogs of these groups 
of hbrariis contam mformation about the collections of aU libraries in the shared automation project TWs 
meMs the roncept of a single catalog for a single library is no longer assumed to be the case. At the national 
level, one of the aw«st networks forsuch resowce sharing U called LEGEND . Legal Electronic Network and 
Database. LEGEND provides law hbranes with an authoritative database for legal materials and an eCfective way 
for some 500 law Ubranes to create, send and fill interlibrary loan requests using die OCLC Interfibrary Loan 
Subs^-stem. (8) It b also very common for regioLal resource sharing to be promoted through the development 
and use of reponal onhne catalogs. The MELVYL system m California is a weU-known example The three 
major 'cscarch libraries m the Research Triangle of North CaroUna is another example, since the three libraries 
sbaie the use of TRLN. a public access catalog. Some state legislatures have been funding efforts to link research 
hbranes m U»e state to enhance avaUability of research resources to the taxpaying public. In Indiana, where the 
major research hbranes aU use the same catalog software (NOTIS). a Notis-to-Notis link has been funded for 
development. In Michigan, all the major research libraries use NOTIS and will be searchable on MERIT In 
some cises where the major state resource libraries are not on tiie same automation system, the linkage is more 
difficult, but IS stiU being developed. In Colorado, a system caUed IRVING provides baseline search capability 
catalogs. Even the utilities are beginning to look at technical issues of interconnectivity a 
RLG/OCLC techmcal paper is underway. " 

External Ubraiy Resources 

Recentiy. some research libraries have been adding more tiian local or regional library information to Uie catalog 
For mstance, many of die bibliographic records of the Center for Research Libraries collections (located in 
Chicago) can be added to die catalog of any member. The Center for Research Libraries acquires expensfve and 
often httie used research material which tiien becomes available to all members. The local onlbe cataloa 
containing CRL catalog records will retrieve entries for material located in Chicago and available for loan even 
if die searcher and the member library is la California. 

Journal Article Access in the Catalog 

A prowing number of libraries are taking diis concept further by adding databases to the online catalog for 
nonboox material such as indexes to journal articles. The index to journal articles may be accessible to die user 
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uting the ume searcia engine as the online catalog if it is lottif&d as part of the online catalog. Even if it is not 
part of the catalog, the joi'inal article file is usually listed on a menu along with the book catalog. The library 
has the choice of adding article level indexing for joumab not in its own collections by leasing access to 
commercial indeses, or it may index only journals in its own collections or the collections of its cooperative 
automation consortium. In this way, indexes to journal literature are available to any campus network user, or 
through dial access to the library computer. In the past ten or fifteen years, this could only be accomplished 
through the use of dial access programs where the trained searcher dials into a remote mainframe mounted 
journal index made available by database vendors. This is a case v^re telecommunication based use of data 
files by libranes is already decreasing. However, the potential for another substantial change ia data access 
exists: the ideal access method for commercial journal indexes might involve internet access n>ade available by 
the producers of databases rather than phone line access through vendors. 

The definition of a library catalog has forever changed. (9) Catalogs no longer provide an index to owned 
materials, but to materials available gld)ally for access via interlibrary lending or commercial document delivery 
services. 

Direct Search Access to Catalogs 

Moreover, individual online catalogs are inaeasingly available for searching on the internet. The current list on 
the Humanities Bulletin Board on the Internet contains over 25 major research library catalogs. This could 
change the process of access to the scholarly record, as research libraries continually increase the size of the 
databases of machine readable catalog entries througli conversi m t ^rts from card form. However, proprietary 
or commercial files included in individual online catalogs may be problematic for the internet user. CAJIL, the 
Colorado Alliance of Research Ulwaries has, for example, an electronic encyclopedia mounted and available to 
CARL members. It is not available without password authorizatic to those dialing in or coming in through the 
internet. 

Information for Distance Learning 

As remote access to library catalogs becomes even more universal, libraries become better equipped to support 
the information access needs of those invoked in extension education programs. As the NR^ is linked to state 
or regional telecommunication structures, we envision improvements in access to educational programs available 
through telecommunication, interactive learning, video and data communication. Even the most remote 
geographic region can be a local phone call away from continuing education, extension degree programs, teacher 
training programs, or partnership programs between secondary and higher education. Library, lending, and 
information service systems supporting such educational initiatives are vital. 

Information for Economic Development 

Just as information access plays a aitical role m extension or distance learning initiatives, so docs information 
access enhance and encourage economic development. Public libraries and state funded academic libraries are 
sources of business, market, and technical information key to economic growth. Remote access to business and 
technical information through regional library cooperatives and document delivery systems based on high speed 
networks are already present in some states and regions, and are under development in others. Expanded access 
to educational networks for these purposes is in direct support of state-based economies, or third world 
economies. 

MRDF 

So far, we have discussed the librar/s role in using telecommunication netv ks access descriptions of printed 
material Although the much proclaimed paperless society has not yet occurred, libraries are indeed acquiring 
information which is made available only in electronic form. Electronic bulletin boards, electronic journals, U.S. 
government literature indexes publis^ :d on compact disk, data files and access software distributed on compact 
disk, and information sources such as the electronic encyclopedia just mentioned are all available in libraries. 
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Nonbibliographic data l> often accessible in the library in machine readable form, and aggregate data sets are 
^iddy available through ICPSR (Interuniversity Consortium for Political and Social Research). Some universities 
involve the library as the source of access to and information about such aggregate data tapes. 

The two utilities (OCLC and RLG) have recently announced a cooperative ptoject to make available both 
cataloging describing the ICPSR tapes and the code books accompanying the tapes. In addition to files from 
ICPSR, RLG is now e^qploring anangements with the Oxford Text Archive, ESRC Data Archive, and the 
Rutgers/Princeton Center for Machine Readable Texts. Machine readable data f les on compact disk as well 
as in other formats are in Ubraries of all types, mduding small public libra«ies. Library involvement in 
management of machine readable data files (MRDF) is raising many questions. According to a recent RLG 
study: 

"MRDF itself is a generic term covering a wide variety of electronic information in terms of 
both physical format and data content. MRDFs can be a computer program, a collection of 
raw data, or a combination of both. Data itself may be numeric, textual, graphic, or a mix. 
MRDFs may exist on floppies, laser discs, magnetic tape, or hard discs. Data files may be static 
or dynamic The data itself may be unique or exist in a variety of formats and combinations. 
The information may be public or private. MRDFs may be stored locally or accessed from a 
remote site. Some of these files are intended for public consumption, having excellent 
documentation, while others have been aeated by individuals for personal use without any 
initial intent to make the data widely available. Data files of the latter type often have little or 
no documentation and are not "robust" (thoroughly tested). Some MRDFs may be accessible 
as they are acquired; others may require extensive programming before thcv can be used by 
faculty and students. Individuid MRDFs may reqmre certain equipment and/or specific 
operating systems to be useable. C .rtain formats and/or publidiers of MRDFs may require 
"stand-alone" workstations, while other sources of electronic information may provide formats 
and licensing options which allow the data to be networked within the institution. This 
technology brings a dimension to information resources and their use and management that 
raises new issues for collection management and development, ranging from identification, 
selection, funding, and acquisition to cataloging, housuig, disseminating, and sharing." (10) 

Recently emerging as a major player in access to scholarly data files are the library consortia. RLG has assumed 
a critical development role through its PRIMA (Program for Research Information Management) project. As 
a result of PRIMA, several nonbibliographic data files will be available on RLIN. One of these is the MEMDB, 
the Medieval and Early Modem Data Bank. It was created by .scholars at Rutgers Univ^^rsity, and through a 
funded project, was made accessible by search software. The first phase of the project involved publishing the 
database on disk, but the next phase involves access via RUN. Another RLIN file is Research In Progress, a 
file of entries and abstracts of journal articles accepted but not yet published in several journals indexed by the 
Modern Language Association as well as a number of women's studies journals. RIPD also contains information 
about funded research. Another 'early alert' file may be a table of contents service from Engineering 
Information, Inc. for very lecent literature not yet indexed. With such a growing variety of nonbibliographic 
research data available through library organizations as well as in individual libiaries, direct use by scholars of 
these resources is highly likely to increase. 

New Forms of Scholarly Communication 

A new wrinkle m the development or publishing of research findings and the publishing of research data is now 
being explored by Johns Hopkins University Medical Library. In this experiment with the publishing process, 
the text is mounted on a database, accessed by readers, students, and critics who respond directly via E-mail to 
the author. (11) This interactive process has also been proposed recently by Sharon Rodgers (12) as a way to 
revolutionize the scholarly publishiqg proce^. In her model, a working draft would be circulated to readers 
electronically before comments are cumulated into the finished version for review by referees. 
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Libraries and the NREN 



Tide II of Albert Gore's bill (National High-Pcrformance Computer Technology Act of 1989) creates the 
National Research and Education Network. Title III addresses the National Information Infrastructiuw. This 
infrastructure includes 1) a directory of network users, 2) access to unclassified federal scientific databases, 
3) prototyping of computer chips and other devices using centralized facilities connected to the network, 4) 
databases and knowledge banks for use by artificial intelligence programs, and 5) provision for international 
collaboration among researchers. 

If we examine each element of this "in&ast* jcture" in relationship to academic libraries, we find that academic 
libraries have a long history of: 

1. Using technology to build and maintain directories of network users; 

2. Providmg access to a variety of databases; 

3. Working with applications and systems programmers to develop prototype front-ends, protocol 
converters, database loaders, search engine software, etc; 

4. Providing access to local and netwo^'k-based non-bibliographic databases and knowledge banks; and 

5. International collaborations related to information technology. 

Academic libraries will continue to use information technology to process collections, lend materials, deliver 
documents, access bibliographic utilities and other database vendors, provide access to local and network-based 
non-bibliographic databases, and provide access to their own catalogs via the internet. The major difference for 
academic libraries between the present and the future is the increasing extent to v^ch they must be at the 
fo. front of plans to design the network management system which pulls these resources together and permits 
our primary clientele to access these resources in a standard, consistent, and intuitive manner. 

What then will be the role of libraries as a part of this infrastructure? In a presentation given at the May 1989 
meeting of the Association of Research Libraries, Kenneth M. King of EDUCOM cited the Library of Congress 
(LC) Network Advisory Committee charge to research libraries as related to the emerging national 
communication network. libraries will be responsible for "collecting, preserving, organizing, presenting, and 
managing scholarly information regardless of format, for the d^^ign of the network knowledge management 
system which permits scholars to access information resources in a standard, consistent and intuitive manner, for 
connecting libraries to the network and managing interlibrary interaction and bibliographic resources on the 
network, and for supporting scholarly access to network information resources." (13) Taken further, we think 
the library community will develop directories of data points. Libraries will be responsible for archives of 
electronic information and for preservation and ensured access to public information. Libraries will be 
responsible ^or library-to-library communication protocols. They will be responsible for user education and 
training in the use of information resources. Libraries have already been critical in the development of standards 
for command language, and will continue to be critical in implementation of user interfaces with data files, 
whether they are bibliographic or non bibliographic in nature. The library community has long been active in the 
standards community (another example is the work of libraries with publishers to encourage the implementation 
of a standard markup language for electronic manuscript editing) and have gone on record supporting the 
ISO/OSI standard. Despite the fact that our campus networks and library automation systems are using TCP/IP, 
libraries have also been leading the way with OSI based pilot projects such as the Linked Systems Project now 
underway between several large academic libraries, the Library of Congress, OCLC, and RLG. (14) 

NREN's Impact on Ubraries 

In order to accomplish any of the charges proposed by LC*s Network Advisory Committee, academic libraries 
must furst have an active role in planning information policy for the campus. Research libraries must ensure 
that they are connected to the campus networks, so as to provide state of the art telecommunication pathways 
to external and campus resources. Research library staffing and library organization charts must shift. One 
recent gaze at the future of academic libraries (IS) predicts flatter organizational structures, greater numbers 
of non-library itiformation professionals, (including computing professionals) and structures supporting the 
outreach of information services from the library to scholars according to discipline-based needs. These changes 
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will be mandated by the fact that scholars will increasingly see their local library uS one of many soYirces for the 
scholarly record. Their needs for assisted information access will occur wherever they work and access 
information networks - in tlieir homes, offices, labs and while visiting colleagues at other campuses. 

Research Libraries must also form partnerships with other key players in the information infrastructure. A 
recent example of such a partnership is Informa, a fcnun for users of IBM tedinology in libraries. The goals of 
Informa include emphasis on better communication between IBM and the library community, encouraging 
innovation, articuhition of the role of the library within the educational and scholarly communication process, 
and stronger partnershijps for information access and delivery. In real terms, it is a lobbying effort to help inform 
and shape vendor-client-application relationships. 

At the national level, research libraries must play an active role in influencing the development of national 
information policies. The NREN legislation is of interest to the Association of Research Libraries' Task Force 
on Telt^ommunication, vAdch is working on developing statements defining the implications of migrating to a 
new national research and education network. As previously mentioned, the Library of Congress Network 
Advisory Committee has made strong statements on the library community's responsibilities in planning for the 
NREN. Libraries must therefore be part of the decision-making group vMdi shapes the uses and resources of 
a new national network. Library voices must be included in the dialogue to answer important questions such as 
"Who will determine commercial agencies have information, databases, or services available on the 
NREN?**, and "what *vill the determining factors be in deciding what information or products will be accessible 
via th- NREN by and for the public good." (16) 

What element of the library community will emerge as the agency \rfuch represents our voice? One possibility 
is the Association of Research Libraries. It has in the past functioned as a lobbying group, as does the American 
Library Association, and as the professional organization closest to the scholarly community of higher education, 
could well begm to coordinate the policy articulation agenda for academic libraries. Its membership includes 
libraries affiliated with both OCLC and RLG. OCLC and RLG both have research ani development offices 
staffed with information management professionals and librarians. We recommend that the ARL, perhaps using 
its Task Force on Telecommunications, should work with OCLC, RLG, and the Fede^-al Coordinating Council 
for Science, Engineering, and Technology to establish the forum to address and ultimately create the 
"infrastructure" proposed by he NREN. 
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Panel Discussion 

National Networking Update: 
How It Affects Your Institution 

Michael M. Roberts 
Vice President, Networking 
EDUCOM 

Susan Calcari 
Site Liaison, Information Services 
MERTT/NSFNet 

J. GaryAvigustson 
Executive Director 
Computers and Information Systems 
Pennsylvania State University 

TelecommunicationB are re-shaping the way that univeraties will teach, research, 
and collaborate. This panel presentaticm provided the latest information on national 
netwoiidng initiatives including CREN (the new corporation that will operate the 
merged BITNET and CSNET), NSFNet, and the coming National Education and 
Research Network. Panelists also described national legislative and funding issues 
that are shaping hif^er education networking for the fiiture, and explained how 
campuses will be affected by these initiatives. 

A brochure describing the NREN is available from the Coalition for the 
National Research and Education Network, 1112 16th St NW, Suite fiOO, Washinp- 
ton. D.C. 20036; phone (202) 872-4215. 

(Paper not available) 
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ABSTRACT 

A fundamental concept of nature is that living systems without adequate 
"information flow" will utilize large amounts of energy (resources) while 
tending towards disorder. Our campus is such a living system and it has been 
the objective of a five-member campus team, with the support of 
administrative officials, to reverse this process. 

After defining the "disorder", we have devised "A Strategic Plan for 
Communications at Winthrop College." This plan has two major goals: (1) 
to establish Infomuttion Technology standards on a campus-wide basis for 
information system network service centers and for end-users wishing access 
to and support from the network service centers, and (2) to install a 
campus-wide infirastructure network optimizing connectivity and 
interoperability between and among information processing systems while 
providing comprehensive end-user access. Our tactics and strategy will be 
provided together with acoonqilishments to date. Tfads is a real-time activity 
with plans calling for budget and specifications by August of 1989. 
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Towards Negatwe Entropy: A Strategic Plan 



INTRODUCTION 

By way of introduction, we would like to provide a conceptual framework from which we 
can view the infonnation resources and communications within our canq>us organization. 
We find it useful to think of our canqnis as a living system, analogous to sii^e ceiled 
organisms, humans, or societies. We then may qypfy, by analogy, certain ideas from the 
fields of systems and infomiation theory, and tiiermodyriamics to such a system. 

We use the term "system" as a set of units with common properties. The interactive 
relationships between the units are ones of constraint, control, and dependence. The 
"campus as a living ^tem" is therefore all internal organizational units, from the academic 
departments to the office of the president, that function towards common goals in a 
predetermined structure or hitrarcl^. This living system is comprised of individuals and 
groups who process information for the ^tem In this article, information is considered 
a measure of the order or form of communicated or transmitted media and not the media 
itself. The "media" is considered to be that matter/energy which is able to be transmitted 
and assimilated and includes such forms as data, voice, video, graphics, and security signals. 

The law of "Degradation of Energy" or "Second Law of Thermodynamics" suggests that 
disorder, disorganization, lack of patterning or randomness is the natural progress of a 
system from ordered to disordered states. Information is a negative index of uncertainty 
or disorder. For an organization to progress in an orderly fashion towards conmion goals; 
individuals, groups, and units within the organizational system must be able to acquire 
meaning or significance from processed mformation. It is through meaning and acquired 
knowledge that living ^tems change their processes to adjust to changes in their 
enviroimient Without information, media be utilized, but no meaning or knowledge 
acquired. Information provides the power of organization, lack of infonnation results in 
natural disorder, and the subsequent degradation of the organization. 

Winthrop College has as its mission two fundamental aims: (1) the fullest possible 
development of each student as an educated person, and (2) the preparation of students for 
professional careers. Education is the effective transmission of knowledge and skills to 
students. If the college, a living, open system in competition with other similar systems, 
caimot process information effectively and efficiently within its internal units, it wiU not be 
able to reduce the internal strain that such systems e^qperience. The system's organizational 
and operational integrity will diminish to the point of (fysfimction. Biologists associate this 
progressive systems failure with aging and mortality'. 

We at Winthrop College are attempting to provide the means by which various media 
may be effectively ordered and communicated to maximize the transmission of informatioa 
We plan to do this by (1) establishing standards for the control and transmission of media 
as information and (2) creating a canqnis-wide communications infrastructure for its 
transmission. 
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The vehicle for effecting this change is Winthrop's "Network Project Team.* 



Genesis of the Networic Project Team 

The committee that ultimately gave rise to the Network Project Team had its beginning 
in 1980 when Winthrop went in-house with administrative computing. Appointed the 
president and named iht "Conq)uter Coordinating Committee," it had as its mandate "to 
ensure that all administrative units desiring computer assistance would be served." 

By 1983, canq>us conq>uting resources, especially microcon^uters and microcomputer 
software, were expanding signilGcantfy. In an attenq)t no manage this rzpid e}q)ansion of 
conq)uting resources, the iq>pointed committee was re-commissioned by the administration. 
The committee was to scrutinize the personal computer purdiase requisitions and consult 
with those departments making requests that did not appear to be cost justified. Having 
no formal authority, the com^iiittee was not regulatoiy and had no effective role in 
controlUng purchases. 

In 1986, the President appointed a "Conq)uter Utilization Committee," which was 
conq>rised primarily of the members of the previous committee. Moressi, Laster and Mitlin 
were asked to serve again, along with three other persons. No e)q>licit directives were 
provided except by way of the name of the committee. 

At our first meeting, in December 1986, t!iere was a consensus from the group that we 
needed some definitive objectives the committee could attain. While exploring possibilities, 
we got into a ratiier animated discussion about tiie great difficulty the campus information 
resource centers e]q>erience in tiying to provide services beyond their immediate physical 
domain. We also recognized that we were not even able to share resources because of the 
absence of standards between systems. 

The commiitee decided it would define the problems and do a preliminary analysis of 
data coromunications, or lack thereof on campus. The study would define the scope of the 
project, identify the k^ormalion service caOas, and address the issues of siandardizution of 
services and campus communications. With this information in hand, we would recommend 
to the President a course of action for the committee: plans for the establishment of a 
canvas-wide network for Winthrop College. 

The President and other senior ofGdals became convinced of Winthrop's 
communications problem. We were directed to begin a feasibUity study and to search for 
practicable options for networking the campus. At this juncture, tiiere was no stopping usi 
Our next move was to identify oursehres as a group with a specific purpose. We adopted 
the name "Network Project Team." 
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Evaluation of Campus Disorder 

In preparing the feasibility study, we found that information technology disorder fell into 
two categories: technical and non-technical. We further observed that the non-technical 
disorder, which can be defined as lack of coordinated control, resulted in the technical 
disorder. 

• The three computer centers on campus use different computers and dissimilar 
communications protocols and transmission media. Sometimes there are 
three types of cable covering the same route. 

• Communication line facilities evolved as opposed to being the product of 
design; there are no provisions for growth or change. There is no allowance 
for tiie integration of such communications media as voice, data, security 
systems, graphics and video. 

• There is no single source to identify what communications lines and conduits 
exist and where they are located. 

• Telephone lines have to be used for local connections because of the absence 
of conduit or other forms of direct connectioa 

• The telephone system and its administration operates independently of the 
computer centers. This arrangement precludes careful planning for multi- 
media transmission. 

• Special lines outside of the telephone switch must be requested when 
attempting to communicate on or off campus with computers or terminals. 

• An inordinate number of personal conq?uter hardware/software systems have 
been purchased for use by Winthrop personnel. Service center resources 
cannot begin to support the great variety of hardware and software systems. 

• No guidelines or standards exist for the acquisition of personal computer 
hardware and software. Thus, users are often left unsupported and unable 
to properly utilize their systems. 

• Without controlled coordination of the information technology function, each 
of the existing service centers make independent attempts to communicate 
and share resources. \1m processes employed are usually complex and 
circuitous. 

• The absence of standards impacts functionality, service and budgets. 
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DEFINING THE CAMPUS ENVIRONMENT 

Another component of the feasibility study was a definition of the campus environment 

Two important factors that must influence the formulation of ^vstems objectives are 
organszatmnal conOndnts and the people wfto use the system. A term current^ being used 
does a good job in describing these factors. It is caUed "organizational cdture." 
Organizational culture addresses issues of money, people, time, and foalities and how each 
are allocated. In other words, the organization defines its priorities the veiy nature of 
its existence. It follows that an understanding of this "nature of existence" is paramount to 
planning for change. 

Because of this nuudm, a determination of the culture of our campus was in order. Our 
starting point was the idmtification of canq>us-resident providers of computer services, and 
consideration of the niche or placement each occupied in Uie organization. 

We defined three information system service centers: Academic G>mputing, Management 
Information Services and library Information Systems. Each utilized a combination of 
mim-conq)uters and micra computers representing multiple vendors and had no protocol 
or media compatibility with each other. Each center was located in a different builcUng. 

The Academic Computing Center's primary role is to provide the tools needed by 
studmts and faculty for course-work requiring computers. We found that another 
important role has emerged and is growing in Uie area of faculty and student research. The 
Aoidemic Computing Center also provides management of curricula and other functions 
directly associated with academics. Communications with other colleges and universities 
are made possible communications links through the Academic Computing Center. 

The role of Management Information Services is to provide conqmting resources for 
administrative functions common to all colleges and universities. The scope of services has 
been extended to indude the administrative functions of the academic units. 

The Ubraiy Information Systems center exists to provide a computerized public access 
catalog and internal libraiy record keeping. Provision is made for access by author, title, 
subject and keyword. 

As for the organizational placement, each of the service centers resides in the fourth 
liQrer. The Academic Conqniting Center and Libraiy Information Services are aligned 
under the Academic Vice-President Management Information Services is controlled by the 
Vice-President of Finance and Business. 

Given this organizational structure the three centers have had no conunon ground for 
achieving unity of purpose. 

The remaining component in defining the campus environment was to determine what 
other isolated computer uses existed, if ai^, and what functions were being performed by 
the oonqmters. 
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To accoiiq)lish this a one page Information Technology Census fonn was prepared in 
summer of 1987 that asked each department to list the number of terminals and 
"intelligent" devices located and utilized in their area. We adced for manu&cturer, model, 
and description. 

Ana^fsis ctf the data revealed that the campus used 6 types of display terminals and over 
twice as mai^ types of printers. We had at that time 365 personal counters representing 
13 different vendors in 24 buildings. 

Since the di^lay terminals were connected to the ser centers, we knew what 
functions they were performing. We also knew that 170 of tii^ personal computers were 
in PC laboratories. Exactty what was being done with the remaining 26S personal 
computers was unknown to us. 



STRATEGIC PLANS 

Our strategic plans are for the development of an Information Resource infrastructure 
at Winthrop College. The plans have two primary goals: (1) the establishment of campus- 
wide standards for information resources, and (2) Ae installation of a canq>us-wide 
communications network infrastructure. 



GOAL 1: to establish Information Technology standards on a campus-wide basis for 
information system network service centers and for end-users wishing access to and support 
from the network service centers. 



Objectiv^^ Plan of action to: 

0(1): Frovide network software standards. 
Timeline: July, 1990 

0(2>: Provide network architecture and hardware standards. 
Tuneline: July, 1990 

0(3): Provide specifications fi>r a data exchange standard between computing systems. 
Tuneline: July, 1990 

0(4): Dm^p standards that will define resource services the infimnation service centers 
provide. 

Tuneline: July, 1990 
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GOAL 2* to install a campus-wide network infrastructure optimizing connectivity and 
interoperability between and among information processing systems while providing 
conq>rehensive end-user access. 

Objective': Plan of action to: 

0(1): Define the ccmpus's information resmtrce service fiidlities. 
Timeline: December, 1988 

0(2): Define the campus's communications environment 
Timeline: January, 1989 

0(3): Evaluate several networking technologies that could meet the needs 
of Winthrop College, 
Timeline: August, 1989 

0(4): Compare networking alternatives on a cost-benefit basis. 
Timeline: August, 1989 

0(5): Recommend establishment of organizational structure(s) for 
the support of the communications network. 
Timeline: July, 1990 

0(6): Develop proposed system specifications. 
Timeline: August, 1989 

0(7): Implement system in phased approach. 
Timeline: 5 year installation. 



PLANS Ys REALITY: Accomplishments & A<Uustments 



GOAL 1: EstabUshlng IT standards 
Standards are to be: 

• developed with consideration of the finite resources of the service centers. 

• developed with consideration of the average user. 

• ma i n tai n ed and updated on a regular basis to reflect current and anticipated changes 
in technology and needs of users. 

■ flexible enough to allow for information systems development and expansion, and for 
changes in user's requirements. 
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0(1): Establish network software standards. 

We are considering standards that are not only compatible with currently used 
technology, suc^ as the International Staadards Organization (ISO) Open 
S^tems Interconnection (05I) and Transmission Control Protocol/Internet 
Protocol (TCP^), but thos^ that would ensure flexibility with future 
tedmological advances. 



0(2): Provide network architecture and hardware standards. 

Hardware interfaces must be selected based on the current equipment and near 
term hardware e3q>acsions of the service ceLters. We have yet to decide on an 
appropriate architecture and hardware interfiices. 

0(3): Provide specifications pr a data exchange standard between computing systems. 

The three service center directors are coordinatii^g the effort to esti^lish 
standards for commimications between our host conqnzter systems. In addition, 
the committee is considering such systems as miniconqmters, microcomputers, 
telephone circuits, video systems, security and emergen^ systems to determine 
their cq>ability to adopt a data exchange standard. 

0(4): Develop standards that wiU define resou^rce services the information centers provide. 

Standards will be developed for the three campus information systems and users 
of such services. These should dearly define the hardware, software and systems 
consulting and support source(s) and resources to be provided by tibe centers. 



GOAL 2: Install campos-wide eommmiications networii biflrastructure 

0(1): Survey campus for Information Resource service facilities. 

This has been acconq)lished The three major information service centers on 
campus have been identified: The Academic Computing Center, Management 
Information Services, and library Information Systems. Considerable detail has 
been accumulated on end user systems and data entered into database systeiDS 
for analysis. 

0(2): Surv^ campus for aU existing communications Unes and services, including 
telephone 

Most buildings on canqpus have been surveyed and data has been recorded as 
to the number of voice lines both in place and required and the number of data 
lines in place and required. Data has been entered in a database system for 
anafysis. 
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0(3): Evaluate several operationally feasible networking technologies that may best meet 
the needs of Winthrop CoU^ 

Several vendois have been invited to informally review Winthrop's networking 
ne Is and provide some viable solutions. Members of the NPT have also visited 
several sites where networks of interest were installed. 

A hybrid data switch/LAN is visualized. We have abeady had several 
companies demonstrate data switching capabilities on our campus. 



0(4): Compare networking altemaives on cost-benefit basis. 

We have not settled on any unique alternatives to prt)vide definitive costs, 
although we have made some estimates based on a hj^rid data switch/LAN. 

The college's administration infonned us of a possible "Step 12 Formula" funding 
for the network through the South Carolina Commission on Higher ^cation. 
We applied for this funding, estimating costs for using a data switch with existing 
telephone wires as opposed to rewiring the campus for a LAN configuration. 

a projected basis, it appeared to be more cost-effective to eventually rewire 
tL., campus thus giving us the option of using a full LAN or a combination 
switch and LAN. 

0(5): Organizational stntcture for support of netwoHc 

Two preliminary steps were taken in this direction: 

1) in our proposal for network funding to the S.C. Commissior on Higher 
Education (6, »), a budget allocation was made for canq)us network staff. 

2) we reviewed campus Information Technology coordinating problems with the 
vice President of Academic Affairs and President (9/89). 



0(6i: Develop proposed systems specifications. 

We have inventoried most all Qrpes of computing and communicating equipment 
on campus, identified most all buildings, needing conmiunications down to the 
room level in need of communications, locat^ communications conduit in 
existence. For each of the service centers we have analyzed the current data 
traffic flow and expected traffic flow. With this data we have listed a number 
of specifications for service center and end user requirements. 
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0(l): Implement system in phased approach. 

The fint phase of the LAN implementation will be twofold: (1) to provide for 
all existing end-users, service to the host-systems through the network, and (2) 
to install a fiber optic backbone between existing host-processors with standard 
protocol software. The second phase will be to expand LAN facilities and install 
network software to provide for complete campus connectivity and 
interoperability. 



SUMMARY 

Conceptually, we relate our campus organization to a living system; a system that utUizes 
energy to do usefid work. The better organized a system is, the greater is its so-called 
^^information contenf and its ability to use energy to do constructive work. 

Our actions over the past two years have been to develop a plan and specifications for 
a more ordered structure for media such as data and voice; and for an approoriate means 
of transmitting these media botii within and external to the organization 

We have set the plan into action and accomplished such tasks as defining major 
information resource ce**' rs, surveying the campus for centra! processors and their 
assanated major software ^y^tems, and for communications equipment We surveyed for 
voice and data lines on & room-by-room basis in most campus bidldings. We surveyed for 
existing underground conduit and subsequent^ developed AutoCAD diagrams of the 
campus gnq;>hical]y depicting our results. We have invited interested vendors to present 
their networking strategies and made site visits to academic institutions and corporations. 
All this was done in an attempt to help us better define oiu* infontiation resource "problem** 
ordfc^ der. 

The data have been analyzed, problems identified, and the structure for solution(s) 
provided. We have submitted analytical reports and provided communications 
dcir >nstratiop5 to the upper admimstradon. We developed a strategic plan for campus 
information resource standards and a communications infrastructure, and submitted a 
proposal for funding of the project to the Stai^. of South Carolina. 

We plan, with the continued support of our administration, to be able to effect changes 
in our organizational environment that will allow us to progress to a state of "negative 
entropy." With these changes we may continue to grow in functionality, productivity and 
complexity with the ever increasing information demands made on our organizational units. 
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In 1983*84^ The Pennsylvania State University developed its first Strategic 
Plan for Telecommunications that projected needs for 10 years. Nov, five 
years later» changes in the world of telecommunications and computing have 
fc«*ced a nev look ac where the University should heading. Completed in 
October of 1989^ the new Strategic Plan recommends change, in some cases but 
reaffirms many of the initiatives contained in the earlier report. For 
example^ the 1984 Task Force thought it was daring to call for 64 kilobits per 
second to every desktop. Yet today » Penn State provides networks performing 
at 10 and 80 megabits per second and expects even higher speeds in the future. 
On the other hand» the fiber optic network and the intra-building cabling 
standard have been re**validated. Besides providing a clearer focus on the 
future^ an important objective of the strategic planning process is to foster 
increased confidence and renewed commitment to view telecoomunications as a 
strategic resource at Penti State. 
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Introduction 

Penn State's geographic dispersion creates unique communication problems* 
Until five years ago, many units of the University solved these in a mostly ad 
hoc and uncoordinated manner. Hovever, in October of 1983, as the breakup of 
AT&T MS imminent and telecommunications technology vas advancing rapidly, the 
President's Office created a Telecommunications Task Force to study the 
problems and opportunities these changes presented in the context of Penn 
State's system-vide needs. The Task Force, representing the University's 
broad interest in voice, data, and video, presented its Strategic Plan for 
Telecommunications in October, 1984, after an intensive year of «rork« The 
Plan recommended hov the University could best approach its changing 
telecommunications environment. 

The focus on telecommunications allowed substantial progress in upgrading Penn 
State's telecommunications infrastructure, guided mainly by the objectives and 
strategies contained in the initial plan. With rare exception, the objectives 
are being implemented as planned.^ After five years, it vas time to assets 
changes in services, technology, and the institution and to do a mid-course 
correction. A planning group similar in composition to that of the original 
Task Force vas established. Its members represented the major users 
telecommunications and other support organisations upon vhich 
telecommunications has an impact. This Telecommunications Task Force II 
deliber«.ted an average of tvo full days per month from January through 
September of 1989. 

Mission Statt^ment 

Based on the charge to the Task Force by the Executive Vice President and 
Provost and on its ovn assessments, the Task Force took as its mission: 

To develop an overall telecommunications strategy for the 
University in support o£ all aspects of the Univrrsitj's mission; 

To define a telecommunica^lc ^^s systei.:^ to accommodate the voice, 
data, und video communications needs of the instructional, 
researrh, and public .ervice programs engaged in by all academic 
units of the University, and to similarly accommodate the 
administrative and academic support needs of the University. 

External and Internal A6»sesament8 

The Task Force recognized the emphasis being placed on economic development by 
Pennsylvania's Governor and by the Penn State administration. The members 
learned that the pool of high school graduates is declining, that research 
activities are increasing^ and that education vill have to expand beyond the 
classroom. 
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They alto found that federal regulations ere chengingy coomunicationt 
i^tandardt are being developed , and technology it advancing, opening new 
teleconmunicationt opportunitiet*but alto setting new challenges. 
Internally, it could be seen that competition for prospective students will 
intensify, Penn State will be embracing partners beyond traditional campus 
boundaries, and the University will be required to do more with less. 

The Strategic Plan 

To meet the needs it identified, the Telecommunications Task Force II has 
formulated a series of Goals and Strategic initiatives that will form the 
basis for future yearly Action Plans and which are the focus of this paper. 

GOAL Is Increase the ability of users within the Penn State 
telecomBunicetioDs network to freely exchange iaforaation in support of 
teachings research, and public service. 

The focus of this goal is primarily on computers, because the Task Force 
believes that the next plateau in the development of the University's 
computing resource lies in greater interoperability between devices, ranging 
from desktop computers to large host centers. Effective research and 
education are dependent upon good communication^ particularly in an 
environment as geographically dispersed as Penn State's. To achieve such 
communication, there must be a physical network that allows devices to be 
connected together, and a standard data connuni cat ions protocol that will 
allow the computers to "talk" to each other. 

1.1 Devise or adopt telecommunications standards as appropriate. 

The first strategic initiative under Goal One recommends that the University 
continue devising and/or adopting telecommunications standards as appropriate 
for Penn State. The Office of Telecommunications (OTC) has already developed 
standards for backbone networking protocols, for cabling between buildings, 
and for wiring within buildings. 

Standards will be particularly important as classrooms are modernized. The 
Task Force believes that classrooms equipped with contemporary technology to 
enhance teacning will become an important: University resource of nhe future. 
Developing models for general-purpose classrooms that incorporate these 
resources should become a high-priority effort. Such classrooms should 
enable teachers to use computing devices and video units within the classroom 
and to connect to resources external to the classroom through data and video 
networks. Standards will enable this flexibility. 

1.2 Enforce telecommunications standards 

Clearly, however, standards do no good if they are not followed. The Task 
Force strongly believes that the flow of information in a major comprehensive 
university is as important as the flow of electricity and running water. 
Standardisation of cabling and wiri _ *s essential to the unii ^errupted flow 
of information, and it is very important that local decision-makers not 
undermine the effectiveness of Penn State's communication system by :ting 

3 

45 



ERLC 



382 



not to follow the ttAndiirdt* Such actions have significant impact on the 
future productivity of users and ultimately will cost the University more 
money when enhancements to the wiring system have to be made on a piecemeal 
basis. Decision*nakers must be encouraged to follow standards. 

1*3 Define and implement standards for electronic security 

As reliance on electronic information grows, so doeu the need for security 
standards* Developments in software and advances in hardware are creating new 
upproaches to electronic data security that may be of value to Penn Stane, 
i^ich now relies on a physically separate network for sensitive 
administrative^ data. If all users could be on a single public network, costs 
could be reduced and the network would be easier to use, more flexible, and 
more functional. A planning group should be formed to define a Penn State 
standard for data privacy and electronic data security that takes into account 
the various levels of security r<Rquired for administrative and research data. 

1.4 Convert the Penn State network to the new OSI standards 

The Penn State community's need for communication extends far beyond the 
boundaries of the University, and standards are as important to the flow of 
information externally as they are internally. OSI [Open Systems 
Interconnect] is a new international set of standards that will go a long way 
toward supporting the level of interoperability needed within the Penn 
State network. A planning group should be convened to develop a Penn State 
profile that will identify the specific OSI protocols to be used at the 
University and a small advisory group should be created to coordinate the 
implementation of these standards. 

1.5 Increase connectivity by providing more LAM support 

Local Area Networks (LANs) are physical netfiorks that provide a department 
with opportunities for easy exchange of information among its members. Many 
departments lack the technical expertise necessary to design, install, and 
manage such a network. The Task Force recommends that telecommunications 
services be offered to f-»pport these departmental LANs. 

1.6 Extend modern networking capabilities into each building on each campus 
through installation of standard wiring 

As cable upgrade projects are completed to provi^Ie high-speed communication 
between buildings at each campus, the advantages of this cabling system must 
be extended into the buildings, most of irfnich have not been wired for modern 
data or video communications. Intra*»building wiring is critical in order to 
enable departments to easily install LANs and to have them connected to the 
high*speec} data backbone. 

GOAL 7t Provide equal service for similar applications at all Penn State 
locations 

Goal two recognises that Penn State's telecommunication needs range from 
simple telephone calls (perhaps to or from a County Extension Office), to 
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high-speed access to supercomputers et other institutions, to delivery of 
instruction to on- and off-campus sites. The location of Penn State faculty, 
staff, and students should not disadvantage them in doing their jobs. 

2.1 Provide nystemvide high-speed access to the Penn State data backbone 

Penn State's data backbone is especially critical for the faculty and students 
at the other campus locations, where information resourcefi are not as varied 
or rich. By establishing high speed data links through regional connunication 
hubs, the high-speed data backbone is being extended from University Park to 
all campuses, allowing faculty, staff and students access to national and 
international networks in addition to all university data services. 

2.2 Provide all locations with dial-in access to Penn State data 
services 

Another important means of accessing Penn State's computational resources is 
through dial-in connections. At University Park, faculty and students in 
their homes can access University computing services for the cost of a local 
phone call through a dial-in connection. Similar local access should be 
provided at other Penn State locations. 

2.3 Work with Penn State information providers to attain equal 
access to voice-accessed information services 

The voice information services that Penn State offers must also be equally 
available to all. Bzamples of such services include TIPS (Telephone 
Information Penn State) and the Registrar's voice response system that allows 
automated registration and drop/add transactions. Like computer-based 
information services, these information resources should be available on the 
same basis at all campus locations. The responsibility for providing these 
information services rests with the administrative offices in charge of the 
service— and thus the funding justifications should come from the information 
provider. The Task Force does, however, recommend that OTC continue to assist 
the information providers in developing these services. 

2.4 Continue to install digital telephone switches (PBXs) and to 
upgrade telecommunications cable plants at all campus locations 

The digital telephone switches that have been installed at several campuses 
make possible the larger menu of useful features (such as touch-tone dialing, 
3-way conferencing, and call forwarding) that have been enjoyed for some time 
at University Park. As new switches are installed at the campuses, the 
telecommunications cable plant mutt also be upgraded. 

2.5 Erpand the Peun State satellite network 

In order to derive still more benefit from the use of satellite technology for 
educational purposes, four enhancements to the Penn State satellite network 
are proposed. First, a second satellite downlink is required at aM campuses 
(five have them now) to allow simultaneous reception of two events at each 
campus, thus expanding the opportunities for service (and for revenue). 
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Second, dovnlinkt at County Extension Offices would take advantege 
of these convenient locations for groups to view instructional material • 
Because satellite receivers at the county offices would provide benefits for 
the Extension Service, for the University, and for each county, it is 
appropriate to divide the cost among those entities* A third enhancement 
proposes modifications to the satellite transmitting equipment to allow 
simultaneous transmission of two programs. This would alleviate scheduling 
conflicts, especially for programs run during early evening hours, or that 
coincide with short*term seminars, finally, the Hershey Medical Center needs 
the capability to broadcast via the: University Park transmitter for continuing 
Medical Education. This recoomiendation, irfiich alters the original plan to 
install a transmitter at Hershey, eliminates the need to have specialised 
operational and maintenance personnel at Hershey. 

2.6 Expand videoconferencing capabilities 

The University has two videoconferencing systems in the early stages of 
development. The first has operated for four years and originates from 
specialised teaching studios at three campuses. A fourth will be added in 
spring of 1990. This system is particularly useful for credit course 
instruction^. The second system, first demonstrated in 1988, is oriented 
toward administrative uses or small groups. It uses desktop workstations with 
built-in cameras and microphones. The Task Force recommends that both systems 
be expanded to include additional sites. 

2.7 Help expand PENNARAMA cable service throughout the Commonwealth so as to 
serve all Penn State campus locations 

Television is also a means of bridging the distance barriers between the 
University and the citisens of Pennsylvania. PENNARAMA is a 24-hour-a-day 
instructional service delivered to some 800,000 cable subscribem. It iff 
provided through local cable companies via a network supplied by a non-profit 
consortium of c«ble operators known as PECS. There is no charge to the 
University far using nhis network, but so far it reaches only eighn l^enn State 
campuses. OTC should vfork to persuade the eligible cable operator! serving 
other Penn State campus locations to carry PENNARAMA and to work with PECS to 
provide services to all campuses. 

GOAL 3: Expand telecomMnications support for all of Pean State's 
instruct ioiMl research, and public service activities— wherever they are 
delivered 

Because Penn State's clientele is becoming more widespread, telecommunications 
support must expand beyond the campuses and the county offices. Penn State 
faculty and students, for example, are increasingly involve^ in national and 
international projects and Activities. 

3.1 Extend network access to non-Penn State locations 

There is a need for access to Penn State's information resources in 
4?on**traditional places like a farmer's field or a prospective student's home. 
Technologies like cellular telephones can potentially meet these needs****and 
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OTC fhould closely track the development of such technologies to ensure 
mazioiua benefits from them* 

3.2 Provide access to data services not available through national research 
networks 

Faculty and staff are beginning to need access to commercial or public service 
databases. These databases are not generally available through the networks 
used by researchers and to which we are already well -connected • Peon State 
today has no way of providing this new access. OTC should develop and 
implement a solution for providing this access to the Penn State coonunity a-; 
soon as possible. 

3.3 Provide greater support to Penn State's increasingly important 
international programs 

The support required for international programs is worldwide in scope and 
encompasses a wide range of services. First, OTC should appoint a liaison to 
the Office of International Programs to advise and assist the Office as well 
as faculty and staff in international communications. Second, the Office of 
Computer and Information Systems should encourage extension of higher 
eduitation networks to Penn State's international partner institutions in order 
to firovide such services as electronic mail— and to enable these partner 
insL^tutions to access Penn State's information resources, regardless of their 
distance from Pennsylvania. Third, Penn State should seek federal grants from 
agencies such as the United States Information Agency to support educational 
programs and to improve communications to partnership institutions. Finally, 
Penn State should arrange a seminar with other institutions that have similar 
international programs to discuss how education can best be delivered to 
institutions in other countries. 

3.4 Wire residence halls for computer and video services 

Penn State's data network needs to be extended into the residence halls. It 
is the Task Fores 's view that students will require — and demand — network 
support for their own computing devices, especially as the number of courses 
requiring use of compilers increases and as more information resources b'icome 
readily available. The Task Force believes this need will become intense 
within the next five years and plans should be made to wire the residence 
halls for data services within that timeframe. 

3.5 Examine solutions that would allow calls to be answered transparently 
from a multi-campus pool or at hame. 

During peak periods, many offices, particularly at University Park, experience 
overload of their telephone lines because of the large number of calls being 
attempted to a relatively small number of support personnel, with new 
telephone technology, it is possible to route calls transparently to support 
locations throughout the state and take better advantage of trained personnel 
at the campuses and taiented individuals who may be home-bound such as the 
elderly or the handicapped. 
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GOAL 4i Through education, training, and other activities, aatiat faculty and 
staff in OMking full use of Penn StateS teleco— un icationt resources, thus 
helping to increase their productivity. 

Goal Pour is concerned with the educational activities that are needed if all 
of our faculty, staff and students are to oialne full use of telecoonunication 
resources. This is very ouich like the technology transfer aission of the 
Cooperative Extension Service, vhose techniques have been refined over the 
p£st 75 years. The following three reconnendations define techniques to 
proflK>te user adoption. 

4.1 Create a group of "utilisation specialists" for education and support. 

The first step toward successful technology adoption is to create a group of 
"utilisation specialists" to provide education and support for University 
u«ers. These specialists would work with individuals and groupi to sake theo 
aware of telecoflnunications resources, services and features that are 
available, offer activities to stinulate interest, help users with product 
evaluations, create opportunities for user trials and support the integration 
of technology into existing work processes. 

4.2 Establish a volunteer facilitaf^r prograa 

A second techniq^je for pronotii^ adoption of services is to establish a group 
of volunteer facilitators froa aaong the early users. These volunteers serve 
as local consultants and become advocates for change* Because their early 
adopter status nakes thea well respected by their peers, this group has great 
impact. This program would recognise the leadership role of these people, 
provide thes with the latest software and information, and supply them with 
support materials to use with their peers. 

4.3 Increase dissemination of information about telecommunications services 

A third requirement is to better disseminate information on technology 
improvements and enhancements. Aggressively done, this can call attention to 
new applications and increase the level of interest. A variety of options can 
be implemented to accomplish this objective including printed newsletters and 
electronic bulletin boards. 

GOAL Ss Identify new technologies that will enhance telecomm un ications at 
Penn State 

Goal Number Five is closely related to resource implications, and calls upon 
OTC and others to identify new technologies that will enhance 
telecommunications at Penn State. 

5.1 Co'itinue an aggressive program of testing and prototyping new technology 

A continuing, aggressive program of testing and prototyping is essential to 
remaining competitive in the field of telecommunications, where changes are 
occurring almost daily. Lack of funding in recent years has hampered 
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devtlopMnt in eone areas* Future developments are dependent on prototyping 
to avoid wasted noney in full-scale implementation of projects and to move 
forward as new technology makes improvements possible* 

5.2 Position the university to be able to take advantage of new technologies 
when they become available 

Clearly, the University also needs to be able to take advantage of emerging 
technologies that show promise for the Penn State system, such as ISDN and 
HDTV. It is OTC*s responsibility to stay abreast of developments, to evaluate 
thoss technologies through its prototyping activities, and then to 
appropriately integrate them into the Penn State net«rork« 

ACTION PLAN 

After reviewing its goals and strategic initiatives-and the resource 
implications-the Telecommunications Task Force set about establishing 
4>riorities to be accomplished in the first three years of the Strategic Plan* 
The first year's budget request, for 1990-91, includes the following projects: 

* First, the University is obligated by contract to continue T-1 service 
pr«»vided by an independent carrier to the Uershey Medical Center. This 
service will be extended to the Capital Campus in 1990. 

* In addition, because only partial funding is available to upgrade Capital's 
local telephone switch and cable system this year, the remaining balance of 
funds are needed in 1990-91 to complete the project. To limit central funding 
requests for this type of work in any one year, two other campus upgrades have 
been pushed out to 1991-92 and a much-needed cable upgrade at Behrend has been 
stretched over a two year period. 

In addition to these contractual obligations, there are several projects that 
need to be continued from previous years: 

The University Park cable upgrade, wt.2ch will provide the necessary fiber 
optic, coaxial, and twisted pair cabling to all major buildings at University 
Park. Continuation of this multi**year project is a key factor in scheduling 
other major activities, including development of the high-speed data backbone, 
installation of intra-building cable; and expansion of video services. 

* The regional hub project, which not only supports increased data 
transmission speeds, but also provides higher reliability through improved 
network control and monitoring capabilities, and enables the extension of the 
high-speed data network to the campuses. 

* The Univerr'ny Park Data Backbone - Phase II, irtiich will allow current data 
switch '^sers take advantage of the benefits offered by the University Park 
high-speed network at no additional cost. 

* Ex .ensign of the data backbone to other campuses, which will allow higher 
speeds, better access, and more local control over campus networks. Such 
control will facilitate development and expansion of local networks by 
campuses. 
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* The camput PBX replacement end ceble upgrade project^ which in 1990-91 will 
provide for the first yeer of e t%io*yeer project to upgrade conduit end ceble 
end to expend thw locel telephone twitch et Behrend. 

Of the new projects reconnended by the Tetk Force, eight were selected for 
funding in 1990*91, but six of those ere not entirely new. 

* Two deel with increesed steff end depertmentel ellotnent adjustment. 

* A t! ird is to make permanent e full (broedcest quelity) video link that 
would give Hershey Hedicel Center eccess to the setellite uplink et University 
Perk and circuoivenn the need to install a costly satellite uplink et Hershey. 
This is currently provided on en ad*hoc, trial basis. 

* Fourth, satellite downlinks et the campuses end appropriate extension 
offices would edd importent flexibility end functionality to the network. 

* Fifth, e request for prototype funds would make permanent en errengement 
that has been temporery in the pest, providing e continuing source of funds to 
assess the epplicetion of new technology into our environment, and limit the 
risk incurred when underteking new projects* 

* Sixth, we ere el so recommending en expension of our current 
videoconferencing facilities, building on existing cepebilities. 

There ere two completely new projects for which funds are requested. 

* Dial-up data connections at the campuses to enable faculty, staff, and 
students to locally access Penn State's information resources from their 
homes; and 

* Intra-building wiring at University Park to install standard wiring within 
buildings at University Park. It is now time to begin en overall 
infrastructure project to bring buildinr^s at University Park to the same level 
as those at other campuses. 

COMCLUSIOM 

Five years ago a strategic plan was presented that, in hindsight, provided a 
strikingly accurate vision of taie University's future — and the key role 
telecommunications would play in helping to realise that future. Today, there 
is no doubt that the plan has been instrumental in setting a strategic 
direction and that the University community is reaping the benefits of our 
work* However, there are even greater benefits to be gained by maintaining 
momentum. The continued investment in the use of telecommunication technology 
to support the mission of a University such as Penn State is critical, and 
underscores the need for a comprehensive, up-to-date plan. 
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Phase I of A Coaprehensive Approach to the Planning 

and Design of a 
Multipurpose Fiber-Optic Cabling Plant 



Roger V. Brusr^wski 
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Lowndes Hall 
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Ftostburg State University's rapid growth in data 
comnunication has saturated the current facilities and 
generated a need for a new infrastructure. Duriiig the same 
period, other communication and service needs have emerged 
or required enhancement. The planning process, which was 
driven by data communication, has been expanded to support 
and service data, voice, video, environmental control, campus 
identification card system, security video, FDDI, appropriate 
redundancy, and other future applications. The concept of a 
universal cabling plant was developed. 

This paper will deal with phase I - Planning and Design 
strategies used to synthe ' > the various technologies, 
capital and human resources o a comprehensive design. 
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Introduction 

Frostburg State University (FSU) is one of the eleven 
constituent institutions of the newly created University of 
Maryland System. FSU's main campus is located in the town of 
Frostburg in Western Maryland. The University also offers 
courses in Frederick, Maryland and at a new Hagerstown Center 
in Ha erstown, Maryland. In the fall of 1989, FSU's 
enrollment was 4127 undergraduate and 659 graduate students 
for a total o* 4786. 

The Office of Computing Services supports all aspects of 
administrative and academic computing at the University. 
Over the last few years, FSU's growth has created a stronger 
need for computing services. In just the last year, FSU has 
increased the number of users and computing power by over 
fifty percent. 

The growth and evolution of information systems at 
Frostburg State University within the next five years will be 
the most profound in the history of the University. The 
major reason will be the establishment of a network which 
will increase computer access by approximately 400 percent. 
In attempting to develop a strategy to deal with this 
evolution, the Office of Computing Services has recognised 
the need to incorporate new technologies and provide the 
flexibility to adapt to unforeseen developments. With FSU's 
next major technological innovation occurring in the 
communications, the connectivity of humans and machines is 
an extremely important issue. 

Planning Strategies 

With the current communication facilities saturated, the 
plan is to accouter a cabling plant design which could be 
easily managed, flexible enough to accommodate changes in 
technology, cost effective, quickly installed, immune from 
electromagnetic interference and service a variety of 
applications. Other administrative units were experiencing 
the same growing pains as the Office of Computing Services. 
The planning process, which was driven by data needs, was 
expanded to include these needs as well. These other 
functions and/or uses are considered to be of equal 
importance in the cabling plant design. Fiber-optics has 
been proposed as the media of choice. 

Fiber-Optic Uses 

In the fall of 1988, FSU contracted Digital Equipment 
Corporation (DEC) to conduct a feasibility design and 
estimate cost oi the cable plant. DEC was provided with the 
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goal to design a cable plant to support the followii:d uses: 
data, voice, interac ve video, future Fiber Digital Data 
Interface (FDDI), security video, environmental control, 
campus identification card system, and any other future 
applications. As a protection against downtime, redundant 
fibers have been added to take over upon failure of the 
primary systems. 

Advantages of Fiber-Qrtics 

Fiber-optics w&s chosen for the following reasons: 

1. High speed and enormous bandwidth for data 

transmission - No argument here. The only 
problems is the ability of the hardware to deal 
with the speed of the fiber. 

2. Immunity from interference and crosstalk - Living 

in the mountains of Western Maryland, imiaunity 
from electromagnetic interference was an 
extrem<*ly important feature. During the summer 
months, the cuL*r«nt twisted-pair wiring is hit by 
lightning at least 8-10 times per season at a 
cost of repair between $30,000-60,000 per fiscal 
year. 

3. Security - Any attempt to tap into fiber-optic will 

result in immediate detection. This may be an 
overstated feature for higher education. 

4. Can be used for a wide variety of applications - 

There is a wide variet: of fiber-optics in use 
today. Fiber is becoming increasingly used for 
data, voice, connections between microwave 
facilities, local-area networks, a.nd etc. 

5. Lew transmission loss - The development of optical 

fibers over the last few years has resulted in a 
cable with very little transmission loss. Low 
transmission loss extricates the implementation 
of communication links. 

6. Potential long range low cost - The cost of cabling 

and the labor to install additional applications 
is reduced and/or eliminated. The fiber-optic 
infrastructure provides the platform for these 
applications. Also, due to the fact that fiber is 
very small, the current communication-duct system 
will not need any changeE. The current four (4) 
inch conduit will be mors than enough room for 
all aspects of the cabling plant. 
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7. Reliability and life - Loose tube optical fiber is 
extremely durable and should last 20-30 years • 

Basic Design and Topology 

In designing a cabling plant to serve multipurposes with 
different technologies, you can not depend upon one topology 
to serve all your needs. In networking, the primary logical 
topologies utilized are bus, tree, ring, star, and 
point-to-point. If you are to serve multiple technologies in 
your design, multiple logical topologies must be available 
for all users. Therefore, any design must provide for all 
other logical topologies to exist in harmony and without 
placing unnecessary restrictions on each other. 

UU's design is based on a multiple star topology. The 
star topology sarves the cabling system by providing maximum 
flexibility and at the same time minimizing c *^ts. The 
{(ystem can accommodate other technologies with minimum 
disruption to other systems sharing the cabling plant. This 
is accomplished by equipping the cabling with a universal 
connection regardless of application. 

Presently, FSU plans only to pi^ovide fiber-optics 
cabling between buildings. For data communications inside 
the building, thin-wire ethernet nill provide the 
communication link to users. In other applications, the 
appropriate copper-vi«:e technology v^ill be implemented. 
There seems to be no need to bring fiber to the outlet at 
this print in time. By positioning the fiber distribution 
equipment in good size rooms with easy access to the conduit, 
fiber to the outlet can be added on a building building 
basis in the future. 

T^e main campus was divided into three major areas, 
thereby creating three major implementation phases totaling 
twenty-nine buildings. In Phase I, the main distribution 
frame and ;.wo otaer intermediate distribution frames (these 
are usually referred to as hubs) as well as other 
strategically located buildings were chosen because ot their 
primary importance. The main distribution frame piTOvides a 
single point of control for the star and allows for easy 
system administration. The two intermediate distribution 
frames create a second level of administration and control 
for the additional stars. In total, three (3) hubs and seven 
(7) buildings are included in this phase. 

The hubs are extremely important in any design and 
should be selected with a great degree of care. The main hub 
needs to be centrally located on the campus, have excellent 
access to the communication duct system, and provide a 
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reasonable amount of floor space to house the equipment room. 
This room will require enough space to store wall mountable 
interconnoct centers for cable, fiber distribution equipment 
rack to handle all the fiber splices, and server rack for 
couplers, transceivers, terminal servers and etc. it is 
important to note that the main hub does not have to be your 
computer center building, if properly designed, any building 
can serve as the main distribution frame. 

w .,jf***** consists of the academic and administration 
buildings not considered to be primary in Phase I. These 
buildings serve as classrooms, faculty offices, research 
facilities, administrative and academic support areas. In 
total, eight (8) buildings are included in this phase. 

Phase III consists of providing services to all resident 
halls. The resident halls are considered to be the least 
important for FSO's design, in total, eleven (11) buildings 
are included in this phase. 

functional Requirements of Fiber 

Not all fiber is created equal. The selection of fiber 
used in the cabling plant design is one of your major 
decisions. This decision will require great debate and a 
sound rationale for justification. 

There are two major typos or classifications of fiber — 
multi-mode and single mode. As a general rule, single mode 
fJber is used for long distance applications or those 
applications requiring an unusually high bandwidth. 
Multi-mode fibers are utilized for short distances covering a 
variety of applications. The longest distance traveled in 
rSU's cabling plant will be approximately 2000 feet. We are 
trying to build a multipurpose jsystem over short distances, 
these facts lead us in the direction of multi-mode fiber. 

There are three sizes of multi-mode fiber in use today 

50/125 micrometer, 62.5/124 micrometer, and 85/125 
micrometer. DEC recommended that FSU use 62.5/125 micrometer 
fiber because it is, 1) best suited for premise applications 
and LAN's, 2) has the best combination of attenuation and 
bandwidth, and, 3) is endorsed by major equipment 
manufacturers. Loose tube fiber-optic cable will be 
installed as a result of it's compacted size, isolation from 
outside interference, and reliability. This type of fiber is 
only for inter-bnilding communications and can not be 
utilized inside the building because it does not meet fire 
codes. 

The type of connectors to be installed is another 
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important decision. There are no officially defined 
standards for fiber-optic cable connectors. The ^ ^ 
compatible connector is probably the most widely used today. 
FSU has chosen the ST compatible connector for 
imrlementation. When connectors are necessary for different 
applications, FSU will utUize a hybrid cable with the ST 
<:ompatible connector at one end and SMA 905 or etc. at the 
ocher end. This increases the flexibility of the design and 
standardizes the demarcation lines. 

Patch panels provide an excellent control point for each 
building. Patch panels create flexibility for multiple uses 
as well as simple cable plant management by furnishing a 
single connect point for nil applications. At this point, 
the application leaves the fiber-optic cable plant and makes 
the transition to the intra-building Cs^pper-wire technology. 

The last requirement,, and probably the one that will be 
debated the mort, is the number of optical fibers in the 
cables. How you allocate the number of fibers depends upon 
the various uses and the kind of technology used for each. 
FSU decided on 24 fibers for each building. There are two 
exceptions to this policy. Fuller House and Brady Health 
Center. Both of these buildings are extremely small and do 
not warrant all applications. Therefore, these buildings 
will only receive 12 fibers. The distribution of fibers per 
applications and topology is as follows: 





1 

APPLICATION 


FIBERS 




TOPOLOGY 




Data/Ethernet 
Voice 

Interactive Video 
Security Video 
Energy Management 
ID Card System 
FDDI 

Redundancy and Future 


2 
2 
2 
2 
2 

4 . 

4 

6 




Star 

Star 
Point-to-Point 
Point-to-Point 
Point-to-Point 
Point-tc-Point 

Ring 
T.B.A. 


TOTAL 


24 







Ethernet Configuration 

Digital Equipment Corporation is the main hardware 
vendor in the area of administrative and academic computing. 
DEC will play a major role in the implementation of the data 
aspects of this cabling plant design. FSU'k decision to 
continue and expand this relationship is based on the fact 
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that DEC has all the necessary products and features to 
fulfill the institution's goals and objectives. 

Bach hub will be equipped with a Chipcom 9314S-ST 
fiber-optic ethernet 14 port active star coupler with 9300BU 
backup power supply. The active star coupler was choosen over 
the passive coupler for one basic reason, the active star 
coupler has additional power to boost the optical signal. 
This will allow for greater expansion of the network. The 
active star coupler will then be configured to a Chipcom 
9301T-ST fiber-optic transceiver which will be connected to a 
Digital DELNI-BA local area network interconnect. The DELNI 
will support either additional DELNI ' s or eight Digital 
DSRVB-BA DECservers. 

In all other buildings, the fiber-optic cable will 
connect to the Chipcom transceiver then right to a DELNI or 
DECserver depending on the number of ports necessary. Due to 
the easy manner in which systems may be configured, adding to 
the network requires no significant re-designing or disruption 
to users. 



ETHERNET CONFIGURATION FOR HUBS 



Chipcom 
Active Star 
Coupler 



Backup Power Supply 



transceiver |— >-i DELNI 







DECserver 



















DECservor 




DECserver 




DECserver 







1 DECserver 



Estimated Costs 

The estimated costs are the result of several different 
analysis. The design and management figures are based on fees 
which would be paid to DEC, if they were to manage the 
project. The fiber-optics material and labor costs are the 
result of DEC'S original study which solicited five major 
fiber-optic cable installation firms. These figures are the 
average costs of these five vendors. The ethernet components 
are prices from DECdirect with the appropriate discounts.. 
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There are some interesting issues about costs. First, 
labor is not cheap. It is import:tnc to balance your tlsne with 
the vendor's time. The installation, assembly, and splicing 
can cost more than the fiber itself if you are not careful. 
Splicing cost varied from $35.00 per hour to $95.00 per hour 
depending on the vendor in DEC'S study. If you are developing 
your firrt fiber-optic cabling system, it is cheaper to pay 
the expert at the outset than to pay for your mistakes during 
installation. 

Second, time is money. The management of a project like 
this will require at least one person full-time for one year 
or more depending on the size and complexity of your 
institution. We estimated that it would be cheaper to hire 
DEC engineers. 

Third, FSU anticipates spending an additional 
half-million dollars in upgrading the current administrative 
and academic main central processing units. This additional 
equipment will be necessary to deal with the expan^.ed user 
environment created by the cabling plant. Time-sharing ports 
will grow from the present 135 to 408. These figures below 
are only for the fiber and related work. 



Estimated Costs for All phases 



Activities 


Phase I 


Phase II 


Phase III 


Design ft Hanagenent 


$ 40,000 


$ 17,000 


$ 26.000 


Fiber-Optics Material 


158,000 


55,000 


81,000 


Ethernet Components 


2x'>7,568 


32,332 


57,662 


Labor 


95,000 


54,000 


80,000 


Phase Totals 


$500,558 


$158,332 


$244,662 






Grand Total 


$903,562 



implementation Timetable for other Applications 

Data communications is scheduled to be the first 
application to be implemented. Data is expected to be on-line 
sometime in the spring of 1991. Data communications will 
consist of administrative computing, academic computing, and a 
new library information management system. In academic 



ERLC 



8 

60 



397 



computing, fSU supports computing for instruction, research, 
and faculty support services. All current and future planned 
microcomputer labs will be connected to the neU-ork with a 
file server and/or ethernet cards. 

Environmental control (energy management) and campus 
identification card system will be implemented sometime in 
1992. The energy managemt.. t system will phase in 
approximately four to five buildings per year until completed. 
The campus identification card system is planning to be 
operational in six buildings. The system will support library 
access and use, a debit card system for the bookstore, dining 
room, snack bar purchases, and security access to computing 
facilities. We are exploring other aspects such as, security 
access to resident halls, parking, and ATM machines. 

The last applications will be video and voice. The 
josts for a total fiber-optic PBX system and a video system 
for the main campus can not be justified at this time. 

Some General Guidelines to Follow 

□Decide early what applications need to be supported by 
the cabling plant. ' 

j— 1 Choosing the appropriate design and topology is crucial. 
' — • Remember any design must accommodate a variety of 
technologies ar.d topologies. 

r-j Provide enough capacity for growth. Some institutions 
I— ' double the capacity just for this purpose. Dot. t worry, 
you will find ways to use it. 

I — I Time is ironey. Sometimes it is cheaper to pay t\ 
^ expert than to experiment. 

j— I Watcli your costs. Labor cost can be more than the fiber 
^ itself if you are not careful. 

r-| Utilize mass production components and standards wnere 
» ever possible. This will save money and create 
flexibility. 

r—j Avoid any unnecessary hardware costs. Repeaters, for 
»-J example, require maintenance and incur additional 
expenses. 

1—1 use active couplers instead of passive couplers because 
' they produce optical power and therefore allow for 
larger networks. 
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Conclusion 

The development of a multipurpose fiber-optic cabling 
plant requires a sound planning process if all applications 
are to be synthesized into one coherent design. There is a 
consistent need to balance costs with benefit and service. 
Many aspects of this planning process are just pla in common 
sense • 
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